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FOREWORD

This report was prepared by Southwest Research Institute, 8500 Culebra Road, San Antonio, Texas, under
Contract F33615-69-C-1295, Project No. 3048. The work was administered by the Lubrication Branch, Air Force
Aero Propulsion Laboratory (AFAPL), Air Force Systems Command, Wright-Patterson Air Force Base, Ohio. The
project engineers were Messrs. G. A. Beane, L. J. DeBrohun, and H. A. Smith (APFL).

This report covers one phase of work performed under the subject contract. This report was submitt-d by the
authors in June 1970.

This technical report has been reviewed and is approved.
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ABSTRACT

Volume II of this report contains a compilation of the individual test data sheets for all tests included in 1
Volume [. The data siiecis are presented in order of test number,

This abstract is subject to special export controls and each transmittal to foreign governments or foreign
nationals may be made only with prior approval of the Fuel, Lubrication, and Hazards Division (APF), Air Force
Aero Propulsion Lac: - :tory, Wright-Patterson Air Force Base, Ohio 45433.
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TEST NO. 336-1. RESULTS OF REFLUX OXIDATION-CORRG..1ON TEST ON 0-67-7 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 17.34 - 4,58 0.26
7 days 16.96 -2.2 447 1.14
14 days 15.87 -8.5 4.13 2.76
21 days 215.1 +1140 29.85 49.6
26 days (a) - - 59.7 9
Metal Specimnen Data Test Cell Data
Weight change, mg/em?: Al -0.04 Sludge in oil:  200-mesh filter ()
Ti -0.34 Centrifuge, vol 7 80
Ag -0.10
Stee] --0.66 Tube deposits:  Total demerits 334
Cu -3.24
Mg -2.02 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 12
deposits, pitting, 100°F vis, days to 1 cs/4 days 16
or etching: Al Yellow
Ti L pitting Test Conditions
Ag Yellow
Steel L pitting Sample temperature, °F 347
Cu H etching Sample volume, ml 200
Mg H etching Air rate, liters/hr 10
Condensate return Yes
(a) Semisolid - analysis not possible.
TEST NO. 336-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢cs/100°F Iricrease, % cs/210°F mg KOH/g wt, ¢
Initial 13.04 - 347 0.24
7 days 13.23 1.5 3.47 1.77
14 days 13.23 1.5 342 3.40
21 days 2292 75.8 4.83 379
26 days 55.97 329 1043 55.2 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.04 Sludge inoil:  200-mesh filter Trace
Ti -0.76 Centrifuge, vol '
Ag 0.'v
Steel 0.00 Tube deposits:  Total dements 114
Cn 1.00
Mg U.66 Breakpoint Data
Metal discoloration, Neut. no., days to 1 ing KOH/g/4 days K]
deposits, pitting, 100°F vis, days to 1 vs/4 days 17
or etehing: Al No change .
Ti M pitting Fest Conditions
Ag 1 yellow
Steel | brown Sample temperature, ©t 47
Cu I oetching Sample volun.¢, ml 200
Mg M etching Al rate, hters/hr 10

Condensate return Yoy




TEST NO. 336-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss.
¢cs/100°F Increase, 7 cs/210°F mg KOH/g wt, 7
Initiai 14.87 - 3.69 0.04
7 days 15.10 1.5 373 113
14 days 14.97 0.7 3.69 1.42
21 days 14.97 0.7 367 2.02
26 days 15.08 1.4 3.69 213 1
Ll
Metal Specimen Dats Test Cell Data
Weight change, i:g/cm?: Al 0.00 Sludge in oil: 200-mesh filter None
Ti -0.08 Centrifuge, vol 7 Trace
Ag -0.28
Steel --0.04 Tube deposits:  Total demerits 28
Cu -0.24
Mg -1.82 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting. 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti Green Test Conditions
Ag L pitting
Steel Green Sample temperature, °F 347
Cu L pitting Sample volume, mi 200
Mg L pitting Alr rate, liters/hr 10
Condensate return Yes
]
TEST NO. 337-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 392°F
Vis 100°F Vis Vis, Neut. No.. Oil Loss, ¢
cs/100°F Increase, % cs/210°1 mg KOH/g wt, "
initial 12.13 B 37 0.19
16 hr 12.82 5.7 3.29 1.61
24 hr 12.90 6.3 3.30 1.95
40 hr 13.08 7.8 3.33 316
48 hr 13.31 9.7 3.36 6.90 1
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.22 Sludge in cil:  200-mesh filter Trace
Ti +0.30 Centrifuge, vol 0.2
Ag +0.22
Steel +.12 Tube deposits:  Total dements R1E
Cu -0.14
Mg +0.20 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 30 .
deposits, pitung. 100°1 vis, hrto 1 cs/8 hr 48+
or etching: Al Brown deposit
Ti Black depaosit T'est Conditions
Ag Brow n deposit v
Steel 1. brown Sample temperature, 392
Cu No change Sample volume, ml 200
Mg Black deposit ur rate, iters/he 10
Condensate return Yes




TEST NO. 337-2, RESULTS OF REFLUX OXIDATION-CORRSION TEST ON 0-67-3 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Los:,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.77 - 3.13 0.24
16 hr 13.60 6.3 3.26 0.92
24 hr 13.77 7.8 3.29 1.05
40 hr 13.96 9.3 3.32 1.23
48 hr 14,01 9.7 3.33 1.55 3
Metai Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag  +0.02
Steel  +0.04 Tube deposits: Total demerits 8
Cu +0.18
Mg +0.28 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel L yellow Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg Black deposit Alr rate, liters/hr 10
: Condensate return Yes

TEST NO. 337-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, ¢s/210°1 mg KOH/g wi,
Initial 17.34 4.58 0.26
16 hr 16.57 4.4 4.34 1.28
24 hr 16.17 -6.7 4.23 1.68
40 hr 16.72 36 4.03 13.25
48 hr 18.51 6.7 4.31 18.47 [3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +).06 Sludge inoil:  200-mesh filter None
Ti +).04 Centrifuge, vol Trace
Ag +0.06
Steel +.04 Tube deposits:  Total demarits 86
Cu 0.90
Mg 7.26 Breakpoint Data
Metai discoloration, Neut. no., hr to | mg KOH/g/8 hs 26
deposits, pitting, 160°F vis, hr to | os/8 he 3
or ctehing. Al L brown
Ti I brown Test Conditions
Ag I yellow
Steel L yellow Sample temperature, °F 192
Cu M pitting Sample volume, m} 200
Mg H etehing Aur rate, liters/hr 10
Condensate return Yes




TEST NO. 3374, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, 7%
Initial 14.87 - 3.69 0.04
16 hr 14.84 -0.2 3.7t 1.10
24 hr 14.80 -0.5 3.67 1,28
40 ar 14.64 -1.5 361 .97
48 hr 15.09 +1.5 361 6.37 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.96 Sludge in oil: ~ 200-mesh filter None
Ti 0.00 Centrifuge, vol 7 Trace
Ag +0.04
Steel +0.08 Tube deposits:  Total demerits 47
Cu -0.14
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hs 39
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al L brown
Ti L brown Test Conditions
Ag L yellow
Steel No change Sample temperature, °F 392
Cu Brown Sample volume, mi 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 337-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cy/210°F mg KOH/g wt,
Initial 13.26 - 3.2 0.05
16 hr 14.14 6.6 336 0.76
24 hr 14.30 78 338 0.94
40 hr 14.58 10.0 142 1.23
48 hr 15.09 13.8 344 1.48 3
Metal Specimen L ta Test Cell Data
Weight change, mg/em?: Al +0.00 Sludge in oil:  200-mesh filter None
Ti +0.08 Centrifuge, vol Nonc
Ag +0.06
Steel +0.08 fube deposits:  Total demerits 3
Cu +0.06
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no.. hr to | ing KOH/g/8 it 48+
deposits, pitting. 100°F vis, he to 1 cs/R he 8¢
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel No change Sample temperature, °f 192
Cu Yellow Sample volume, ml 200
Mg No vhange Air rate, liters he 10
Condensate tets. 2 Yeu




TEST NO. 337-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 392°F

Vis, 100°I° Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢s/210°t mg KOH/g wt,
Initial 13.48 - 3.25 0.21
ionr 14.37 6.6 341 0.71
24 hr 14.51 7.6 343 0.85
40 hr 14.75 94 3.47 1.12
48 hr 14.87 10.3 349 1.26 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge in 0il:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7 None
Ag +0.08
Steel 0.04 Tune deposits:  Total demerits 32
Cu ~-0.06
Mg +0.94 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti L yallow Test Conditions
Ag L yellow
Steel L yellow Sample temperature, °F 392
Cu Brown Sample volume, m} 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 337-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 392°}
Vis, 100°F Vis Vis. Neut. No., il Loss,
¢s/100°F Increase, ¢s/210% mg KOH/g wt,
Initial 13.04 347 0.24
t4 hr 13.14 0.8 344 3.39
24 hr 13.19 1.2 344 2
40 hr 13.23 1.5 143 3
48 hr 14.52 1.3 358 1.1 4
Metal Specisnen Data Test Cell Data
Weight change, mg/cm? . Al .04 Sludge in ol 200-mesh filtter None
T 0.0 Centnfese. vor None
Ag 0.u8
Steel .12 Tube depouty  Total dements 4
Cu Q.12
Mg 0.06 Breaghpoint Data
Metal diwoloration, Neut. no., hr o 1 mg KOMW/g/8 s A
depouts, piting. 100°F vis. hrto | os/R e 46
or etchuine Al No change
T No vhange {est Conditions
Ag fan
Steel 1 ycliow Sample temperature. ' 92
Cu No change Sanplie vohume, mi 20
Mg { brown Atr rate. hiters e o
Condennate return Yer




TEST NO. 337-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 392°F

Vis, 100°F Vis Vis, Neut. No.. Oil Loss,
cs/100°F Increase, % cs/210° mg KOH/g wt, %
Initi 2 13.29 - 3.21 0.60
16 hr 14.13 6.3 3.34 0.88
24 hr 14.29 1.5 337 0.63
40 hr 14.48 9.0 3.40 0.84
48 hr 14.56 96 344 t.10 6
Metal Specimen Data Test Celt Data
Weight change, mg/cm?: Al +0.14 Sludge in oil:  200-mesh filter None
Ti +0.14 Centrifuge, vol % None
Ag +0.16
Steel  +0.06 Tube deposits:  Total demerits 20
Cu 0.00
Mg +0.08 sreakpoint Data
Metal discoloration, Neut. no.. hz to i mg KOH/g/8 hr 48+
deposits, pitting. 100°F vis,hs to 1 ¢s/8 hr 48+
or etching: Al No change
T L brown Test Conditions
Ag L vellow
Steel Brown Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes

TEST NO. 338-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1082®) AT 385°F

Vis, 100°F “is Vis. Neut. No.. Qil Loss.
cs/ 1 00°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 15.11 - 385 0.20
16 hr 15.09 -0.1 3.76 0.63
AU hr 15.15 +0.3 . 0.74
40 hr 15.07 -03 3.69 2417
48 hr 17.18 +13.7 394 9.89 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in 0il:  200-mesh filter Trace
Ti +0.02 Centrifuge. vol ¢ Trace
Ag +0.02
Steel -0.02 Tube deposits:  Total demerits 17
Cu -0.16
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 37
deposits, pitting. 100°F vis, hr to 1 cs/8 hr 40
or etching: Al No change

Ti No change
Ag No change
Steel  Gold

Cu L brown

Mg No change

Test Conditions

Sample temperature, °F 385

Sample volume, ml 200
Air rate, liters/hr 10
Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-20.
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TEST NO. 339-1. KESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-31 AT 401°F

Vis, 100°F Vis Vis. Neut. No., Oil Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wi, 7
Initial 13.40 - 3.23 0.08
24 hr 14.58 8.8 3.38 1.13
40 hr 14.93 114 348 1.20
48 hr 15.08 12.5 351 1.29
64 hr 15.49 15.6 3.60 1.65
72hr 15.72 173 3.60 2.20 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag -0.14
Steel +0.16 Tube deposits: Total demerits 6
Cu +0.12
Mg ~11.26 Breakpoint Data
“etal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 72+
deposits, pitting. 100°F vis, hr to 1 ¢cs/8 hr 72+
or etching: Al No change
Ti No change Test Conditions
Ag L brown
Steel  Brown Sample temperature, °F 401
Cu Brown Sample volume, m] 200
Mg M etching Alr rate, liters/hr 10
Condensate return Yes
[ ]
TEST NO. 339-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 401°F
Vis, 100°F Vis Vis. Neut. No.. Qil Loss.
cs/100°F Increase, % ¢s;210°F mg KOH/g wt.
Initial 13.48 - 3.25 0.21
24 nhr 14.63 8.5 344 1.20
40 hr 15.05 11.6 3.51 1.36
48 hr 15.33 13.7 354 1.69
64 hr 17.70 313 3.88 5.68
72 hr 20.67 533 4.29 10.52 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil: ~ 200-mesh filter Trace
Ti +0.06 Centrifuge, vol "7 Trace
Ag +0.02
Steel  +0.02 Tube deposits: Total demerits 18
Cu -0.36
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 30
deposits, pitting. 100°F vis, hr to 1 cs/8 hr 56
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  No change Sample temperature, °F 401
Cu L pitting Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes




TEST N0, 340-1. RESULTS OF OXIDATION-CORROSION TEST ON (-68-8 AT 385°F

Vis, 100°F Vis Vis, Neut, No., Oil Loss,
cs/1007< Increase, % c5/210°F mg KOH/g wt, %
Initial 17,86 - 4.61 0.19
16 hr 17.86 0.0 4,53 1.48
24 Ky No «ample® - 2.07
40 hr 17.70 -09 449 3.50
48 hr 17.80 ~0.3 4,33 9.92 3
Meta: Specimen Data Test Ceil Da*
- - ——
Weight change, r.g,om2: Al +0.14 Sludge in 0il:  200-mesh filter Trace
Ti +0.14 Centrifuge, vol 7 14
Ag +0.18
Steel +).04 Tube deposits:  Total d=merits 116
Cu -0.18
Mg +0.12 Breakpoint Data
Metal discolorz  n, Neut. no., hr to 1 mg KOH/¢/8 hr 36
deposits, pittu.g, 1GO°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al Rrowa
Ti Greer: Test Conditions
Ag L yellow
Steel  Green Sample temperature, °F 385
<] Brown Samnple volume, ml 200
Mg I brown Air rate, liters/hr 10
Condensate return Yes
(a) Sample lost tn " andling.
TEST NO. 341-1, RESULTS OF RFFLUX OXIDATION-CORROSION TEST ON M-1082m) AT 392°F
Vis. 100°F Vis Vis, Neut. No., Qil Loss,
cs{100°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 15.11 - 385 0.20
16 "ir 15.04 -0.5 3.75 0.77
24 hr 14,98 -0.9 R 1.05
40 hr 11,72 +17.3 4.3 10.66
48 hr 19.20 +31.0 4.33 15.00 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.10 Siudge in 0il:  200-mesh {ilter Trace
Ti +0.04 Centrifuge, vel 7 Trace
Ag +0.06
Steel 0.00 Tube deposits:  Total dewnerits kY]
Cu -0.32
Mg -0.24 Bieakpoini Data
Metal discoloration, Neut, no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 30
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Blue Sample temperature, °F 392
Cu M pitting Sample volume, m} 200
Mg L pitting Alr rate, liters/hr 10
Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-20.
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TEST NO. 342-i, PESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-829 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F increase, % cs/210°F mg KOH/g wt,
Initial 13.88 - 347 0.27
16 hr 14.26 2.7 3.53 0.90
24 hr 14.31 31 3.53 1.19
40 hr 14.38 36 3.54 164
48 hr 14.73 6.1 3.57 4.56 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.04 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 Trace
Ag -0.04
Steel  -0.02 Tube deposits: Total demerits 19
Cu -0.18
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pitting, 100°F vis, ht to 1 cs/8 hr 48+
or etching: Al L yellow
Ti Brown Test Conditions
Ag Yellow
Steel  Bluc Sample temperature, °F 392
Cu Brown & ovange Sample volume, m} 200
Mg L yellow Air rate, liters/hr 10
Condensate return Yes
TEST NO. 342-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-830 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, cs/210°F mg KOH/g wt,
Initial 13.62 - 3.39 0.80
16 hr 13.99 2.7 3.46 1.12
24 hr 14.16 4.0 3.50 1.34
40 hr 17.62 294 4.06 9.31
48 hr 19.33 41.9 424 14.45 1
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter 37¢g
© Ti -0.04 Centrifuge, vol 7% 0.6
Ag -0.10
Steel 0.00 Tube deposits: Total demerits 100
Cu -0,14
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29
d:posits, pitting, 100°F vis, hr to 1 ¢s/8 hr 26
or etching: Al L yellow
Ti Brown Test Conditions
Ag Yellow
Steel Blue Swnple temperature, °F 392
Cu Brown & orange Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10

Condensate return Yes




TEST NO. 342-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-831 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 14.52 - 348 0.28
16 hr 15.60 74 3.68 0.56
24 hr 15.74 84 368 0.79
40 hr 1594 9.8 N 1.08
48 hr 16.04 10.5 N 3.27 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti -0.08 Centrifuge, vol 7. 0.6
Ag -0.06
Steel -0.04 Tube deposits: Total demerits 39
Cu ~0.16
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 42
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
; or etching: Al No change
‘ Ti No change Test Conditions
Ag L yellow
Steel  Dark blue Sample temperature, °F 392
Cu Brown & orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Y:s
TEST NO. 3424, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-832 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % csf210°F mg KOH/g wt, %
Initial 13.76 - 3.37 0.31
16 hr 14.66 6.5 3.52 048
24 hr 14.83 7.8 3.52 0.76
40 hr 15.03 9.2 3.57 1.23
48 hr 15.36 11.6 361 2.18 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in 0il: ~ 200-mesh filter Trace
Ti -0.08 Centrifuge, vol % 0.4
Ag -0.10
Steel -0.06 Tube deposits: Total demerits 53
Cu -0.14
Mg +0.14 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44
deposits, pitting, L0Q°F vis, hr to | cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Dark blue Sample temperature, °F 392
Cu Brown & orange Sample volume, ml 200
Mg L blue Alr rate, liters/hr 10
Condensate return Yes




TEST NO. 343-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 392°F

Vis, 100°F Vis Vis. Neut. No., Qil Loss,
¢cs/100°F Increase, % cs/210°1 mg KOH/g wt, %
Initial 12.12 - 3.19 0.20
16 hr 12.87 6.2 3.30 1.48
24 hr 1291 6.5 3.31 1.80
40 hr 1297 7.0 3.34 2.65
48 hr 12.89 6.4 3.30 3.40 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.16 Sludge in oil:  200-mesh filter Trace
Ti +0.20 Centrifuge, vol Trace
Ag +0.12
Steel +0.12 Tube deposits:  Total demerits 362
Cu -0.28
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg }.0H/g/8 hr 47
deposits, pitting, 1G0°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al Dark brown
Ti Black deposit Test Conditions
Ag Dark brown
Steel  Black Sample temperature, °F 392
Cu L pitting Sample volume, ml 200
Mg Black Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 343-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 392°F
Vis, 100°F Vis Vis., Neut. No.. Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 12.77 -- 3.13 0.24
16 hr 13.52 5.9 3.24 0.71
24 hr 13.67 7.0 3.27 0.91
40 hr 13.92 9.0 3.31 1.16
48 hr 13.95 9.2 3.32 1.39 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al -0.06 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.10
Steel  —0.02 Tube deposits: Total demerits 2
Cu +0.10
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, °F 392
Cu Gold Sample volume, ml 200

Mg No change

Alr rate, liters/hr
Condensate return

10
Yes




TEST NO. 343-3, RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-67-7 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increuse, % cs/210°F mg KOH/g wt, %
Tnitjal 17.34 - 4.58 0.26
16 hr 16.80 -3.1 4.40 1.12
24 hr 16.56 -4.5 4.33 141
40 hr 15.44 -11.0 3.89 8.16
48 hr 16.66 -39 4.01 15.39 K
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol 77 None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 116
Cu -0.76
Mg -1.20 Breakpoint Data
Metal discoloratior Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 45
or etching: Al L yellow
Ti Purple Test Conditions
Ag L yellow
Steel  Green Sample temperature, °F 392
Cu L etching Sample volume. ml 200
Mg M etching Air rate, liters/hr 10
Condensate return Yes
=
TEST NO. 3434, RESULTS OF REFLUX OXIDATIONCORROSION TEST ON 0-67-9 AT 192°F
Vis, 100°F Vis Vis, Nent. No., il Loss,
¢s/100°F Increase. % ¢s/210°1 my “OH/g wt, "t
Initial 14.87 R 1.69 0.04
16 hr 14.97 +0.7 370 0.88
24 hr 1491 +0.3 3.69 1.05
40 hr 14.75 -0.8 363 1.87
48 hr 14.70 -1.1 3.58 2.79 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?; Al 0.00 Sludge in oil: ~ 200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag -0.06
Steel +0.02 Tube deposits:  Total demerits 58
Cu -0.04
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 43
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L yellow
Ti Yellow Test Conditions
Ag Yellow
Steel  Blue Sample temperature, °F 392
Cu Green Sample volume, m] 200
Mg L yellow Air rate, liters/hr 10
Condensate return Yes




TEST NO, 343-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 392°F

Vis, 100°F Vis Vis, Nezut. No., 0il Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.26 - 3.21 0.05
16 hr 14.02 5.7 3.34 0.63
24 hr 14.19 7.0 3.37 J.86
40 hr 14.48 9.2 341 1.19
48 hr 14.59 10.0 3.43 1.37 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.02 Sludge in oil:  200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits 0
Cu -0.02
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel Blue-green Sample temperature, °F 392
Cu Yellow Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 343-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.63 - 3.30 0.22
16 hr 14.30 4.9 3.38 0.52
24 hr 14.47 6.2 342 0.70
40 hr 14.73 8.1 3.45 0.89
48 hr 14.84 89 3.47 1.11 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti -0.04 Centrifuge, vol 7 None
Ag 0.00
Steel  -0.02 Tube deposits:  Total demerits 16
Cu -0.06
Mg 0.00 Breakpoint Data
Metat discoloration, Neut. no., hr t¢ 1 ©ag KOH/g/8 hr 43+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 43+
or etching: Al No change
Ti L yellow Test Conditions
Ag Gray
Steel  Blue-green Sample temperature, °F 392
Cu Brown Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes
13




TEST NO. 343-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs{100°F Increase, % ¢s/210°F mg KOH/g wt, 7%
Initial 13.04 - 347 0.24
16 hr 13.18 1.1 3.46 1.94
24 hr 13.20 1.2 345 217 ’
40 hr 13.25 1.6 3.44 3.01
48 hr 14.07 7.9 3.51 10.12 §
v
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge inoil: ~ 200-mesh filter None
Ti ~0.10 Centrifuge, vol % None
Ag -0.06
Steel ~0.04 Tube deposits:  Total demerits 0
Cu ~0.10
Mg ~0.24 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 46
or etching: Al No change
Ti No change Test Conditions
Ag Gray
Steel  Brown Sample temperature, °F 392
Cu Black Samyle volume, ml 200
Mg H etching & L pitting Air rate, liters/hr 10
Condensate return Yes
TEST NO. 343-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST CN 0-68-1 AT 392°F
v ,
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/216°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 13.99 53 3.34 0.29
24 hr 14.21 6.9 3.36 0.50 ;
40 hr 1441 8.4 3.40 0.71
48 hr 14,52 9.3 341 0.85 3 s
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge inoil:  200-mwsh filter None
Ti -0.08 Centrifuge, vol % None
Ag 0.00
Steel -0.02 Tube deposits: Total demerits 8
Cu -0.02
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al L yellow
T L green Test Conditions ")
L yellow
Steel  Blue-green Sample temperature, °F 392
Cu Orange & green Sample volume, ml 200
Mg No change Air rate, liters/he 10
Condensate return Yes § .
!
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TEST NO. 344-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-841 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.44 - 3.22 0.18
16 hr 13.16 5.8 3.33 1.72
24 hr 13.35 7.3 3.37 2.40
40 hr 13.67 9.9 342 3.79
48 hr 13.81 1.0 344 3.18 4
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 43
Cu +0.06
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 24
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Purple Sample temperature, °F 401
Cu Gold Sample volume, m} 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NC. 344-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-842 AT 401°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°1 mg KOH/g wt, 7
Initial 12.47 - 3.22 0.08
16 hr 13.14 54 3.33 1.59
24 he 13.36 7.1 3.37 247
40 hr 13.68 9.7 3.42 3.41
8 hr 13.74 10.2 343 4.17 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil: ~ 200-mesh filter Trace
Ti 0.00 Centrifuge, vol ' Trace
Ag +0.02
Steel 0.00 Tube deposits:  Total demerits 2
u +0.02
Mg -0.1: Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting. 100°F vis, hr to L ¢s/s hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Purple Sample temperature, °F 401
Cu Gold Sample v lume, m 200
Mg No change Air rate, livars/hy 10
Condensate ceturn Yer




TEST NO. 344-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-843 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢3/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.47 - 3.22 0.08
16 hr 13.13 5.3 333 1.66 -
24 hr 13.36 7.1 3.37 2.60
40 hr 13.75 10.3 342 3.66
48 hr 13.78 10.5 344 4.09 3
Metal Specimen Data Test Cell Data
Weight change, mg/fem?: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti -0.02 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Totai demerits 29
Cu +0.04
Mg ~-0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 ing KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Blue & yellow Sample temperature, °F 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 345-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 401°F v
Vis, 100°F Vis Vis, Neut. No,, Qil Loss,
cs{100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.12 - 3.19 0.20
16 hr 12.91 6.5 3.31 1.84
24 hr 13.01 7.3 3.32 2.65
40 hr 14.07 16.1 348 10.06
48 hr 15.95 316 3.78 16.84 4
Metal Specimen Data Test Cell Data
Weight changs, mg/cm?: Al +0.20 Sludge in oil:  200-mesh filter Trace
Ti +0.32 Centrifuge, vol % None
Ag +0.26 ,
Steel *ggz Tube deposits:  Total demerits 3% i
u =L
Hg +0.22 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 ks 22
depaosits, pitting, 100°F vis, hr to 1 cs/8 hr 36
or etching: Al Black deposit
Ti Black deprsit Test Conditions ’ §
Ag Black dep ssit
Steel  Black dep it Sample temperature, °F 401
Cu t pitting Sample volume, ml 200
Mg Black deposit Aif rate, liters/hr 10 .
Condensate eturn Yes b
¥
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TEST NO. 345-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 12.717 - 3.13 0.24
16 hr 13.66 7.0 3.27 0.92
24 inr 13.83 8.3 3.30 1.19
40 hr 14,10 10.4 3.34 1.55
48 hr 14,23 114 3.36 2.02 1
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge inoil:  200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag -0.04
Steel  +0.04 Tube deposits:  Total demerits 8
Cu +0.12
Mg 0.00 BreaXpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Green Sample temperature, °F 401
Cu Orange Sample volume, m] 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 345-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 401°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Incraase, % cs/210°F mg KOH/g wt,
Initial 17.34 4.58 0.26
16 hr 16.29 6.1 4.25 1.64
24 hr 15.60 10.0 3.88 7.92
40 hr 2127 *227 453 17.26
48 hr 1323 +663 25.50 20.2 8
Metal Specimen Date Test Cell Data
Weight change, mg/cm?: Al 0.02 Siudge in oil:  200-mesk filter Trace
Ti +0.04 Centrifuge, vol 7 Trace
Ag - 0.04
Stecl +0.04 Tube deposits:  Total demerits 191
Cu L.52
Mg 419 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOM/jg/8 hr s
depotits, nitting, 107°F vis hr to | ¢s/8 hr 3
or etching Al L brown
Ti Tan Test Conditions
Ag Yellow
Stee! Green Samipie temperature, °F 401
Cu L & M pitting Sample voiume, ml NEY]
Mg H ctching Au rate, hters’hy o
Condensate return Yo




TEST NO. 3454. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0679 AT 401°F

Vis, 100°F Vis Vis, Newt. No.. Ol Loss,
cs/100°F Increase, % csi210°% mg KOH/g wt, %
Initial 14.87 - 369 0.04
16 hr 14.89 +0.1 367 Li2
U hr 14.81 -04 364 141
40 hr 15.55 46 367 149
48 he 17.29 +16.3 394 12,21 4
Meta® Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Studge inoil:  200-mesh filter None
Ti +).04 Centrifuge. vol 5 Trace
Ag -0.04
Steel 0.00 Tube deposits:  Total demezits 4
Cu -0.32
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no_. ht to 1 mg KOH/g/8 3x 28
deposits, pitting. 100°F vis. hrto 1 /8 Ix 45
or etching: Al L browa
T Gcld Test Conditions
Ag Yellow
Steel  Bliegreen Sample temperature, °F 401
Cu L pitting Sampie volume, ml 200
Mg L brown Alr rate. liters/er 10
Condensate return tes
TEST NO. 345-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST CN 0-67-11 AT 401°F
Vis, 100°F Vis Vis, Neut. No.. QOil Loss,
s/100°F Increase, % /210°F mg KOH/g w1, %
Initial 13.25 - 323 0.06
16 hr 14.17 6.9 336 092
24 hr 14.39 86 340 1.19
40 hr 14.82 11.8 346 1.80
48 hr 15.89 199 l 360 438 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag --0.06
Steel +0.02 Tube deposits:  Tcial demerits 2
Cu -0.04
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr 1o 1 mg KOH/g/8 hr 40
deposits, pitting, 10G°F vis hrto } cs/8 hr 43
or ctching: Al No change
Ti No change Test Conditions
No change
Steel  Lgreen Sample temperature, °F 401
Cu Gold Sampie volun:e, mi 20
Mg No change Air rate, iters/hr 10
Condensate retuin Yes
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TEST NO. 5-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 401 *

Vis. 100°F Vis Vis, l Neat. No.. Oil ioss.
«/100°F Incyease. % cs{210°F mg XOH/g L
Inidat 13.48 - 3.25 021
16 s 14.42 10 340 0.74
Uhr 14.63 8.5 34 090
40 hr 15.03 115 35 131
48 hr 15.23 130 353 175 2
Metal Specianen Data Test Cell Data
Weight change, mg/cn?: Al 0.00 Studg“inoil:  200-mesh filter Trace
T 0.00 Cent_ifuge. vo' % Trace
Ag ¢.00
Steel +0.64 Tube depoiits: Total demerits 26
Cu -0.14
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no.. hr to | mg KOH/g/8 hr 48+
deposits, pitting. 100°F vis_ hr to 1 <3/8 br 48+
or etching: Al No change
T Nc change Test Conditions
Ag Gny
Steel  Blucgreen Sample temperature, °F 401
Cu Brow. Sample volume, ml 200
Mg No change Alr rate, litess/hr 10
Czndensate return Yes
TEST NO. 345-7. RESULTS OF RETLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 401°F
Vi, 100°F Vis Vis. Neut. Ne., Oil Loss.
cs/100°F Increase, % cs/210°t mg KOH/g w1,
Initial 13.04 - 347 0.24
16 hr 13.29 19 346 293
Mhr 1334 23 346 3.57
40 e 15.51 13 373 14.66
48 hr 17.94 316 4.09 253 6
Metz] Specimen Data Test Cell Data
Weight change, my/cm?: Al +0.04 Sludge inoil:  200-mesh filter None
Ti -0.02 Centrifuge, voi = Trac2
Ag ~-0.06
Steel 0.00 Tube Jdeposits: Total demerits 3
Cu -6.30
Mg ~2.42 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 11
deposits, pitting. 100°F vis, hr to 1 cs/8 hr 32
or etching: Al No change
Ti o change Test Conditions
Ag Gray
Steel  Bluegreen Sample temperature, °F 401
u L etching Sample volume, m! 200
Mg M & H pitting Air rate, liters/he 10

Condensate return Yes




TEST NO. 345-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss, ]
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hz 14.16 6.5 338 0.55
24 hr 14.37 8.1 338 0.74
40 hr 14.67 104 343 1.08
48 hr 14.81 11.4 344 145 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge inoil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.06
Steel +0.02 Tube deposits: Total demerits 19
Cu -0.04
Mg +0.02 Breakpoint Data
Meual discoloration, Neat. no., hr to 1 mg KOH/g/8 hr 43+
deposits, pitting. 100°F vis, hr to 1 cs/8 tr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Gold Sample temperature, °F 401
Cu Orange Sample volume, ml 200
Mg No change Air rate, liters/hx 10
Condensate return Yes
TEST NO. 346-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-839 AT 385°F
Vis, 100°F Vis Vis, Neut. No,, 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Injtial 13.66 - 334 0.23
«6 hr 13.91 1.8 3.32 0.38
24 hr 14.07 3.0 335 0.57
40 hr 14.35 5.1 3.39 0.94
48 hr 14.45 58 341 1.08 3
Metal Specimen Dath Test Cell Data
Weight change, mg/cm?. Al +0.06 Sludge in oil:  200-mesh filter None
T +0.18 Centrifuge, vol % None
Ag +0.08
Steel +0.02 Tube deposits: Total demerits 0
Cu +0.08
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change .
Ti No change Test Conditions
No change
Steel  Blue-green Sample temperature, °F 385
Cu Yellow Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 346-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-840 AT 385°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.29 - 322 0.08
16 hr 14.69 0.5 3.52 1.02
24 hr 14.86 11.8 3.55 1.16
40 hr 15.15 14.0 3.60 1.36
48 hr 15.25 14.7 3.62 1.63 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.12 Sludge in oil:  200-mesh filter None
Ti +0.10 Centrifuge, vol 7 None
Ag +0.12
Steel +0.08 Tube deposits: Total demerits 2
Cu -0.18
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel Purple Sample temperature, °F 385
Cu Blue & yellow Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO. 347-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-840 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, T
Initial 13.29 - 3.22 0.08
16 hr 14.04 5.6 3.34 0.68
24 hr 14.21 6.9 3.37 0.84
40 hr 14.46 8.8 341 1.20
48 hr 14.57 9.6 343 1.49 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil: ~ 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
Ag -0.02
Steel -0.02 Tube deposits: Total demerits 1
Cu +0.02
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions

Ag L yellow
Steel Blue-green

Cu Yellow
Mg No change

Sample temperature, °F 392

Sample volume, ml 200
Air rate, liters/hr 10
Condensate return Yes




TEST NO. 347-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-850 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/L00°F Increase, % cs/210°F g KOH/g wt, %
Initial 15.19 - 3.54 0.11
16 hr 15.72 3.5 3.62 0.44
24 hr 15.94 4,9 3.66 0.58
40 hr 16.17 6.5 3.70 0.75
48 hr 16.33 7.5 3.72 0.98 2
——
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.10 Sludge in oil:  200-mesh filter Trace
Ti ~0.06 Centrifuge, vol 7% Trace
Ag -0.02
Steel -0.02 Tube deposits: Total demerits 46
Cu -0.06
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/3 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 392
Cu Orange Sample volume, mi 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO. 347-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-851 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 15.43 - 3.60 0.13
16 hr 15.96 34 3.67 0.50
24 hr 16.14 4.6 3.71 0.49
40 hr 16.45 6.6 3.76 0.77
48 hr 16.63 7.8 3.80 1.00 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti -0.02 Centrifuge, vol % 0.8
Ag 0.00
St el -0.04 Tube deposits: Total demerits 34
Cu +0.02
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions

Ag No change
Steel  Bluegreen
Cu Orange
Mg L brown

Sample temperature, °F 392
Sample volume, ml 200
Air rate, liters/he 10

Condensate return Yes




TEST NO. 3474, RESULTS OF REFLUX OXIDATIONCORROSION TEST ON ATL-852 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wit,
Initial 16.75 - 3.81 0.10
16 hr 17.30 33 391 0.49
24 hr 17.59 5.0 3.92 063
40 hr 17,76 6.0 3.94 0.90
48 hr 18.05 7.8 3.98 1.12 4
| ==
Metal Specimen Data Test Cell Data
Weight change, mg/om?: Al +0.02 Sludge in oil:  200-mesh filter Trace
Ti -0.08 Centrifuge, vol % 0.4
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 37
Cu ~0.06
Mg 0.00 Breakpoint Data
Meta! discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
ot etching: Al No change
Ti No change Test Conditions
Ag Brown
Steel  Blue-green Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg Yellow Air rate, liters/hr 10
Condensate return Yes
TEST NO. 347.5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-853 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢cs/100°F Increase, % ¢cs/210°F mg KOH/g wt. %z
Initial 16.18 - 3.70 0.21
16 hr 16.73 34 3.78 0.74
24 hr 16.94 4.7 3.83 0.94
40 hr 17.48 8.0 3.90 1.80
48 hr 20.76 28.3 4.32 7.21 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in 0il:  200-mesh filter Trace
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel  +0.08 Tube deposits: Total demerits 34
Cu -0.24
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 41
or etching: Al No change
Ti L brown Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 392
Cu L pitting Sample volume, ml 200
Mg L yellow Alr rate, liters/hr 10
Condensate return Yes
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TEST NO. 347-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-854 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.69 - 3.33 0.13
16 hr 14.40 5.2 345 0.47
24 hr 14.83 8.3 348 0.65
40 hi 14.99 9.5 3.51 0.82
48 hr 15.14 10.6 3.52 0.95 3
Metal Specimen Data Test Cell Data
Weight change, mg/fem2: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti +0.04 Centrifuge, vol % Trace
Ag +0.08
Steel  +0.16 Tube deposits: Total demerits 51
Cu +0.06
Mg +0.18 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow —
Steel  Dark blue Sample temperature, °F 392
Cu Brown Sample volume, m] 200
Mg L yellow Air rate, liters/hr 10
Condensate return Yes
TEST NO. 347-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-859 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs{100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.46 - 3.40 0.57
16 hr 15.16 12.6 3.68 3.82
24 hr 17.11 271 3.94 9.44
40 hr 21.17 573 4.60 18.30
48 hr 24.15 79.4 5.02 224 6
Metal Specimen Data Test Cell Data
Weight change, mgfcm?: Al ~0.02 Sludge in oil:  200-mesh filter Trace
Ti +0.04 Centrifuge,vol % 1.2
Ag +0.04
Steel +0.10 Tube deposits: Total demerits 154
Cu —1.08
Mg 152 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 7
deposits, pitting, 100°F vis, hr to 1 ¢cs/8 hr 11
or etching: Al No change
Ti L brown Test Conditions
Ag L yellow
Steel Blue Sample temperature, °F 392
Cu L pitting & M etching Sample volume, m] 200
Mg H pitting Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 347-8. RESULTS OF REFLUX OXIDATIONCORROSION TEST ON O-68-7 AT 392°F

Vis, 100¢F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs(210% mg KOH/g wt, %
Initial 13.69 338 0.08
16 hr 14.44 5.5 150 0.85
24 hr 14.65 1.0 354 1.25
40 hr 14.91 8.9 359 1.92
48 hr 15.06 10.0 361 2.22 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.06 Sludge in 0il: ~ 200-mesh filter None
Ti +0.04 Centrifuge, vol ' None
Ag +0.04
Steel  +0.12 Tube deposits: Total demerits 2
Cu +0.12
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 392
Cu Gold Sample volure, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes

TEST NO. 348-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 419°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, 7 ¢s/210°F mg KOH/g wt,
Initial 12.12 - 3.19 0.20
16 hr 13.20 8.9 3.37 5.03
24 hr 14.41 18.9 3.56 10.48
40 hr 20.23 66.9 4,80 20.8
48 hr 44.74 269 8.91 25.7 8
Metal Specimen Data Test Cell Data
Weight change, mg/em?2: Al +0.22 Sludge in oil:  200-mesh filter 712g
Ti +0.28 Centrifuge. vol 7 24
Ag +0.22
Steel  +0.30 Tube deposits:  Total demerits 365
Cu -0.60
Mg -1.02 Breakpoint Data 4
Metal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 3
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 18
or 2tching: Al Brown deposit
Ti Brown deposit Test Conditions
Ag Brown deposit
Steel  Gray deposit Sample temperature, °F 419
Cu L pitting Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 348-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 419°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210° mg KOH/g wt, 7
Initial 12.77 - 313 0.24
1€ hr 13.95 9.2 3.31 1.37
24 hr 14.22 11.4 335 1.82
40 hr 17.23 349 379 7.31
48 hr 19.37 51.7 4.13 10.82 4
Metal Specimen Data Test Cell Data

Weight change, mg/cm?:

Metal discoloration,
deposits, pitting,
or etching:

Al

Ti
Ag
Steel
Cu

Mg

Al
Ti
Ag
Steel
Cu
Mg

-0.02
-0.02
-0.02

0.00
+0.16
-092

No change
No change
L browi,
L green
Orange

L pitting

Sludge in oil:  200-mesh filter Nore
Centrifuge, vol % None

Tube deposits: Total demerits 7

Breakpoint Data

Neut. no., hr to 1 mg KOH/g/8 hr 26
100°F vis, hr to 1 cs/8 hr 29

Test Conditions

Sample temperature, °F 419

Sample volume, m] 200
Air rate, liters/hr 10
Condensate return Yes

TEST NO. 348.3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 419°F

Vis, 100°F Vis Vis, Neut. No.. Oil Loss,
cs/100°F Increase, % ¢s/210°1 mg KOH/g wt, ¢
Initial 17.34 - 4.58 0.26
16 hr 15.57 -10.2 3.88 443
24 hr 17.98 +3.7 4.33 12.89
40 hr 383.1 +1209 53.12 18.92
48 hr 1219 +6930 74.58 216 10
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7/ 20
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 260
Cu -1.28
Mg -56.2 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr S
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 17
or etching: Al L brown
Ti Brown Test Conditions
Ag L yeliow
Steel  Green Sample temperature, °F 419
Cu L pitting & ctching Sample volume, ml 200
Mg 90%¢ destroyed Alr rate, liters/hr 10

Condensate return Yes
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TEST NO. 348-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 419°F

1

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14.87 - 3.69 0.04
16 hr 14.67 -1.3 3.60 3.83
24 hr 15.46 +4.0 3.65 7.11
40 hr 19.58 +31.7 4,31 15.46
48 hr 22.32 +50.1 4.75 18.91 6
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.02 Sludge in cil: ~ 200-mesh filter None )
Ti -0.02 Centrifuge, vol % None
' Ag +0.02
Steel 0.00 Tube deposits: Total demerits 104
Cu -0.82
Mg -0.14 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 6
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 28
or etching: Al L brown
Ti Blue Tes. Conditions
Ag Brown
Steel  Green Sample temperature, °F 419
Cu L pitting Sample volume, ml 200
Mg Brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 348-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 419°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, '
Initial 13.25 - 3.24 0.06
16 hr 14.59 10.1 342 1.81
24 hr 15.79 19.2 3.59 4.29
40 hr 20.94 58.0 4.28 9.71
48 hr 24.04 81.4 4.71 1191 7
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag 002
Steel  +0.02 Tube deposits: Total demerits 3
Cu 0.00
Mg ~0.76 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 10 '
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 30
or etching: Al No change
Ti No change Test Conditions
Ag L brown
Steel  Pink Sample temperature, °F 419
Cu Gold Sample volume, ml| 200
Mg L pitting Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 348-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 419°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
¢cs/100°F Increase, % c8/210°F mg KOH/g wt %
Initial 13.48 - 325 0.21
16 hr 14.79 9.7 346 1.32
pL 3 15.23 13.0 353 1.89
40 hr 18.16 34,7 394 7.23
48 hr 20.66 533 4.31 11.19 5
1
Metal Specimen Data Tt Cell Data
Weight change, mg/em?: Al 0.00 Sludge in 0il:  200-mesh fi;:~r Trace

Ti +0.02 Centrifuge,vol %  None

Ag +0.04

Steel  +0.02 Tube deposits: Total demerits 17

Cu -0.24

Mg -0.96 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29

deposits, pitting, 100°F vis, hr to 1 cs/8 hr 29
or etching: Al No change

Ti L brown Test Conditions

Ag L yellow

Steel  Bluegreen Sample temperature, °F 419

Cu L etching Sample volume, ml 200

Mg M pitting Air rate, liters/hr 10

Condensate return Yes

TEST NO. 348-7. RESULTS OF REFLUX OXIDATION-CORRGSION TEST ON 0-67-24 AT 419°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢cs/100°F Increase, % c8/210°F mg KOH/g wt, %
Initial 13.04 - 3.47 0.24
16 hr 13.5% 4.2 346 6.88
24 hr 15.31 17.4 3.70 15.45
40 hr 21.14 62.1 461 31.2
48 hr 28.05 115 5.73 37.8 11
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge in 0il:  200-mesh filter Trace
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 20
Cu -0.66
Mg -6.14 Breakpoint Duta
Metal discoloration, Neut. no., hs to 1 mg KOH/g/8 <8
depctits, pitting, 100°F vis, hr to 1 cs/8 hr 16
or etching: Al L yellow
Ti No change Test Conditions
Ag Gray

Steel  Blue-green
Cu L pitting

Mg H pitting & M etching

Sample temperature, °F 419

Sample volume, m: 200
Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 348-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 419°F

Vis, 106°:" Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 13.29 - 3.2 0.00
16 hr 14.49 9.0 3.39 1.02
24 hr 14.33 11.6 345 1.48
40 hr 16.46 23.9 3.68 442
48 hr 18.38 383 3.98 9.07 5
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.02 Studge in 0il:  200-mesh filter None
Ti +0.02 Centrifuge, vol 7 Neone
Ag +0.02 :
Steel 0.00 Tube deposits:  Total demerits 6
Cu -0.40
Mg -0.50 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KUn,s/8 hr 32
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 35
or etching: Al L brown
Ti Brown Test Conditions
Ag L yellow
Steel  Gold Sample temperature, °F 419
Cu L etching Sample volume, ml 200
Mg L pitting Air 1ate, liters/hr 10
Condensate return Yes
TEST NO. 349-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-10821@) AT 385°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss.
¢s/100°F Increase, 7 cs/210°F mg KOH/g wt, 7
Initial 15.20 - 3.86 0.23
16 hr 15.09 -0.7 3.717 0.57
24 hr 15.15 -0.3 3.89 0.70
40 h: 15.08 -0.8 3.74 1.14
48 hr 15.92 +4.7 3,76 6.64 3
Metal Specimen Data Test Celi Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 Trace
Ag -0.02
Steel -0.0?2 Tube deposits:  Total demerits 28
Cu -0.02
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. nc., hr to ] mg KOH/g/8 e 39
deposits, pitting, 100°F vis, hr to | ¢s/8 hr 46
ot etching: Al No change
Ti Mo change Test Conditions
Ag L brown
Steel  Blue Sample temperature, °F 38s
Cu Orange Samgple volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes

(A) Blend (1:1) of 0-67-7 and 0-67-20.




1EST NO. 349-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-868 AT 385°F

Vis, 100°F Viy Vis, Neut. No., Qil Loss,
3/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 1293 - 346 0.26
16 hr 13.4 09 345 1.53
2 hr 13.07 1.1 3.46 1.77
40 hr 13.15 1.7 344 227
48 hr 13.15 1.7 343 2.51 2
Metal Srzomen Data T=st Cell Datz
Wegght changz, mglem<: Al 0w Sludgeinod:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.04
Steet -0.02 Tube dzposits:  Total demerits 2
Cu 0.07
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 &r 43+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al o change
Ti No change Test Conditions
Ag Gray
Steel  No change Sariple temperature, °F 385
Cu Brown Sample volume, m! 200
Mg L green Air rate, liters/hr 10
Condensate return Yes
TEST Nu. 542-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1 103(3) AT 385°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 14.09 - 348 0.20
16 hr 14,57 34 3.53 0.47
24 hr 14.69 4.3 3.55 0.60
40 hr 14.79 5.0 3.55 0.76
48 hr 14.82 52 3.56 1.00 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  209-mesh iilter Trace
Ti +0.02 Cenirifuge, vol % None
Ag -0.02 .
Steel  —0.02 Tube deposits:  Total demerits 26
Cu -0.02
Mg ~0.02 Breakpoint Data
Mcial discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting. 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No chang= Test Conditions
Ag Gray
Steel  Blue Sample temperature, °F 385
Cu Yellow Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes

(a) Blend (4:1) of 0-67-20 and 0-67-7.
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TEST NO. 350-1. RESULTS OF REFLUX OXIDATION CORROSION TEST ON 0677 AT 347°F

Vis, 190°F Vis Vis, Neut. No_, Qil Loss,
cs/100°F Increase, % cs{210°F mg KOH/g wi, %
Initial 17.3a - 4.58 0.26
7 days 16.39 -2.6 443 1.14
14 days 15.86 -85 4.17 2.56
21 days 26.01 +50.0 568 348
26 days (a) - (a) 49 14
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil:  200-mesh filter (a)
Ti +0.12 Centrifuge, vol % 72
Ag -0.02
Steel  +0.06 Tube deposits:  Total demerits 387
Cu -3.18
Mg -1.22 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 15
deposits, pitting, 100°F vis, days to 1 cs/4 days 19
or eiching: Al L yellow
Ti Yellow Test Conditions
Az Brown
Steel  Purple Sample temperature, °F 347
Cu L etching Sample voiume, mi 200
Mg H pitting Air rate, liters/hr 10
Condensaie return Yes
(a) Semisolid —analysis not possible.
TEST NO. 350-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 347°F
Vis, 100°F Vis Vis, Neut. No., il Loss,
cs/ 1 00°F Increase, % cs/210°F mg KOH/g wt, %
Injtial 17.34 ~ 4.58 0.26
7 days 16.87 -27 4.44 1.14
14 days 15.97 -19 4.18 2.26
21 days 25.36 +46.3 4.86 29.2
26 days (a) - (a) 51.4 12
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.02 Sludge in oil:  200-mesh filter (a)
Ti +0.12 Centrifuge, vol % 68
Ag -0.02
Steel  +0.06 Tube deposits: Total demerits 365
Cu -2.76
Mg 058 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 15
deposits, pitting, 100°F vis, days to 1 cs/4 days 16
or etching: Al I yellow
Ti Yellow Test Conditions
Ag L brown
Steel  Purple Sample temperature, °F 347
Cu L pitting & L etching Sample volume, m} 200
Mg M pitting Air rate, liters/hr 10
Condensate return Yes

(a) Semisolid —analysis not possible.
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TEST NO. 350-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 347°F

Vis, H 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs{210°F mg KOH/g wt, %
Initial 14.87 - 3.69 0.04
7 days 15.4 1.8 3.73 0.89
14 days 14.98 0.7 3.69 1.28
21 days i5.16 20 3.70 169
26 days 15.21 23 in 1.84 6
1 Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.04 Sludge in oil:  200-mesh filter None
Ti +0.10 Centrifuge, vol % None
Ag -0.10
Steel  +0.06 Tube deposits: Total demerits 66
Cu -0.18
Mg +0.06 Breakpoint Data
\ Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
! deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
| or etchiny;: Al No change
: Ti Blue Test Conditions
Ag L purple
Steel  Blue-green Sample temperature, °F 347
Cu Brown Sample volume, ml 200
Mg No change Air rate, Biters/hr 10
Condensatc return Yes
TEST NO. 3504. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 347°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 14.87 - 3.69 0.04
7 days 15.12 1.7 3.74 0.83
14 days 15.02 1.0 3.69 1.22
21 days 15.11 1.6 3.68 1.86
26 days 15.22 24 3.70 2.11 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol %  None
Ag --0.08
Steel -0.02 Tube deposits:  Total demerits 70
Cu -0.18
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., days to i mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti Blue Test Conditions
Ag L purple
Steel  Bluegreen Sample temperature, °F 347
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return

Yes
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TEST NO. 350-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.04 - 347 0.24
7 days 13.29 1.9 348 1.68
14 days 13.28 1.8 3.43 3.37
21 days 27.51 199} 5.44 45.7
26 days 125.9 865 20.32 59.1 26
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al -0.04 Sludge in 0il:  200-mesh filter (a)
Ti -0.02 Centrifuge, vol % 24
Ag -0.20
Steel —0.04 Tube deposits: Total demerils 428
Cu —4.86
Mg -1.38 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 11
deposits, pitting, 100°F vis, days to 1 cs/4 days 16
or etching: Al No change
Ti No change "Test Conditions
Ag L pitting
Steel  No change Sample temperature, °F 347
Cu L pitting & M etching Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10
Condensate return Yes

(a) Sample would not pass filter.

TEST NO. 350-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 13.04 — 347 0.24
7 days 13.29 1.9 3.47 1.64
14 days 13.35 24 3.43 4.19
21 days 39.73 205 7.00 60.6
26 days 40.48 210 8.84 50.9 26

Metal Specimen Data

Test Cell Data

Weight change, mg/cm?: Al
Ti
Ag
Steel
Cu
Mg

Metal discoloration,

deposits, pitting,

or etching: Al
Ti
Ag
Steel
Cu
Mg

-0.06
+0.06
-0.20

0.00
-5.06
+0.04

No change

No change

L pitting

No change

L pitting & M ctching
L yellow

Sludge in oil:  200-mesh filter )
Centrifuge, vol % 16

Tube deposits: Total demerits 419

Breakpoint Data

Neut. no., days to 1 mg KOH/g/4 days 10
100°F vis, days to 1 cs/4 days 16

Test Conditions

Sample temperature, °F 347

Sample volume, ml 200
Air rate, liters/hr 10
Condensate return Yos

(a) Sample would not pass tilter.
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TEST NO. 351-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1082® AT 392°F

Vis, 100°F Vis Vis, Neut. No., il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 15.20 ~ 3.85 0.23
16 hr 15.10 -0.7 n 0.67
24 hr 15.14 -04 3.76 0.85
40 hr 16.52 +8.7 385 749
48 hr 18.68 +229 4,18 13.33 S
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 0,00 Centrifuge, vol % Trace
Ag -0.06
Steel 0.00 Tube deposits: Total demerits 24
Cu -0.28
Mg -0.12 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 3
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 36
or etching: Al No change
Ti No change Test Conditions
Ag L yetlow
Steel  Blue Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-20.

TEST NO. 351-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-868 AT 392°F

Vis, 100°F Vis Vis, ! Neut. No., Oil Loss,
cs/100°F Increase. % cs/210°F mg KOH/g wt, 7
Initial 12.93 - 3.46 0.26
16 hr 13.00 0.5 3.43 1.32
24 hr 13.03 0.8 3.44 1.75
40 hr 13.10 1.3 3.43 2.34
48 hr 13.16 1.8 3.42 292 3
Metal Specimen Data Test Cell Data

Weight change, mg/cm?: Al 0.00
Ti -0.02
A3 -0.06
Steel -0.04
Cu --0.04
Mg +0.16

Metal discoloration,
deposits, pitting,

or etching: Al No change
Ti No change
Gray
Steel L purple
Cu Black
Mg L blue

Studge in oil:  200-mesh filter None
Centrifuge, vol % None

Tube deposits: Total demerits 2

Breakpoint Data

Neut. no., hr to | mg KOH/g/8 hr 48+
100°F vis, }u 0 1 cs/8 hr 48+

Test Conditions

Sample temperature, °F 192
Sampie volume, ml 200
Alr rate, liters/hr 10

Condensate return Yes
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TEST NO. 351-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1103® AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14,09 - 348 0.20
16 hr 14.62 38 3.54 0.52
24 hr 14,73 45 354 0.71
40 hr 14,85 54 355 1.03
48 hr 1493 6.0 3.57 1.25 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti -0,02 Centrifuge, vol % None
Ag ~0.06
Steel 0.00 Tube deposits: Total demerits 34
Cu -0.10
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °F 392
Cu L green Sample volume, mi 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
(a) Blend (4:1) of 067-20 and 0-67-7.
TEST NO. 352-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON Q-60-18 AT 374°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs{210°F mg KOH/g wt, %
Initial 1212 - 3.19 0.20
16 hr 12.81 5.7 3.30 0.82
24 hr 1296 6.9 336 0.99
40 hr 12,94 6.8 3.33 1.31
48 hr 12.66 4.5 3.26 1.44 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil: ~ 200-mesh filter Trace
Ti +0.04 Centrifuge, vol %  Trace
Ag +0.16
Steel  -0.02 Tube deposits:  Total demerits 260
Cu 0.00
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown
Ti L yellow Test Conditions
Ag L yellow
Steel  Purple Sample temperature, °F 374
Cu Brown Sample volume, ml 200
Mg Brown Alr rate, liters/hr 10

Condensate return

Yes
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TEST NO. 352-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 374°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs{210°F mg KOH/g wt, %
Initial 12.77 - 3.13 0.24
16 hr 13.28 4.0 3.21 048
24 hr 13.52 5.9 323 0.56
40 hr 13.67 7.0 3.27 0.75
48 hr 13.72 74 3.28 0.92 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in 0il:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel +0.04 Tube deposits: Total demerits 2
Cu +0.14
Mg +0.74 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Green Sample temperature, °F 374
Cu Gold Sample volume, m] 200
Mg Brown deposit Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 352-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 374°F
Vis, LOO°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 17 ! - 4.58 0.26
16 hr 17. -1.2 4.51 0.65
24 hr 17 -1.4 449 0.83
40 hr v ~2.2 445 0.96
48 hr -29 441 1.22 3
Metal Spe.c—'u—rn‘e,." Jgta Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag +0.02
Steel  :D.04 Tube deposits: Total demerits 49
Ci +0.02
Mg +0.24 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+

o7 etching:

Al L brown

Ti L yellow
Ag i yeilow
Stee!  Blue

Cu Yellow

Mg Brown deposit

Test Conditions

Sample temperatu,<, °F
Sample volume, m!

Air rate, liters/nr
Condenzate retur.\

374
200
10

Yes




TEST NO. 3524, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 374°F

Vis, . 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 14.87 ~ 3.69 0.04
16 hr 15.04 11 3713 0.54
24 hr 15.09 L5 374 0.66
40 hr 15.03 1.1 3N 0.88
48 hr 15.02 1.0 N 0.99 3
Metal Specimen Data Test Cell Data
‘Weight change, mg/em?: Al +0,02 Sludgeinoil:  200-mesh filter None
Ti +0,10 Centrifuge, vol #  None
Ag +0.06
Steel 0.00 Tube deposits: Total demerits 13
Cu ~-0.10
Mg +0.20 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al L brown
Ti Brown Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °F 374
Cu Brown Sample volume, ml 200
Mg Black deposit Air rate, liters/hr 10
Condensate return Yes
TEST NO. 352-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 374°F
Vis, 100°F Vie Vis, Neut. No., Oil Loss.
¢s/100°F Increase, % ¢cs/210°F mg KOH/g wt, 7
Initial 13.26 — 3.21 0.05
16 hr 13.77 3.2 330 0.25
24 hr 13.89 4.8 333 0.20
40 hr 14.09 6.3 336 0.64
48 hr 14.23 73 3.38 0.75 3
Metal Specimen Data rest Cell Data
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag 0.00
Steel —0.04 Tube deposits: Total demerits 0
Cu -0.02
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °F 34
Cu Yellow Sample volume, ml 250
Mg No change Air rate, liters/hr 10
Condensate return Yes




TEST NO. 352-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 374°F
Vis, 100°F Vis Vis, Neut. No., 0Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.48 - 3.25 0.21
16 hr 14.09 4.5 3.36 0.31
24 hr 14.25 5.7 3.38 0.39
40 hr 14.45 7.2 342 0.53
48 hr 14.54 7.9 343 0.64 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh filter None
: Ti +0.04 Centrifuge, vol % None
Ag +0.04
Steel -0.08 Tube deposits: Total demerits 1
Cu +0.06
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr A8+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L yellow
Ti Brown Test Conditions
Brown
Steel Green Sample temperature, °F 374
Cu Brown Sample volume, ml 200
Mg L vellow Air rate, liters/hr 10
Condensate return Yes
TEST NO. 352-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON U-67-24 AT 374°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.04 - 347 0.24
16 hr 13.14 0.8 349 0.92
24 hr 13.10 0.5 3.47 1.05
40 hr 13.17 1.0 343 141
48 hr 13.19 1.2 3.46 1.63 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag +0.04
Steel —0.04 Tube deposits:  Total demerits 1
Cu +0,02
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Yellow
Steel  No change Sample temperature, °F 374
Cu No change Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 552-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 374°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 13.80 38 330 0.11
24 hr 13.86 4.3 331 0.21
40 hr 14.15 6.5 3.34 0.42
48 hr 14.26 7.3 3.37 0.48 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.10 Sludge inoil:  200-mesh filter None
Ti 0.00 Centrifuge,vol %  None
Ag -0.12
Steel —0.04 Tube deposits: Total demerits 0
Cu 0.00
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al L yellow
Ti Brown Test Conditions
Ag L yellow
Steel L purple Sample temperature, °F 374
Cu Gold Sample volume, m] 200
Mg No change Air rate, liters/hr 10
Condensate return Yes

TEST NO. 353-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON L-1136A(a) AT 392°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s{100°F Inctease, % cs{210°F mg KOH/g wt, %
Initial 16.08 - 413 0.15
16 hr 15.74 =21 4,02 0.94
24 hr 15.60 -3.0 397 1.19
40 hr 15.38 -44 3.74 7.91
48 hr 17.44 +8.5 4,06 14.95 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh fiiter None
Ti ~0.02 Centrifuge, vol 7 None
Ag -0.10
Steel +0.02 Tube deposits: Total demerits 48
Cu -0.28
Mg -0.82 Breakpoint Data

Metal discoloration,
deposits, pitting,

or etching: Al L. brown
Ti Brown
Ag Brown

Steel Green
Cu L pitting
Mg M etching

Neut. no., hr to 1 mg KOH/g/8 hr 29
100°F vis, hr to 1 cs/8 hr 42

Test Conditions

Sample temperature, °F 392
Sample volume, m! 200
Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0679,




TEST NO. 353-2, RESULTS OF REFLUX OX{DATION-CORROSION TEST ON M-1106(® AT 392°F

| v, 100°T Vis Vis, Neut. No., Oil Loss,
cs/10°F Increase, % cs/210°F mg KOH/g wt, 7%
Initial 15,22 - 385 0.17
16 hr 15.28 n4 3.82 0.60
24 hr 15.26 03 381 0.79
40 hr 15.24 0.1 3.70 370
48 hr 17.4Y 142 398 10.51 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag -C.10
Steel -0.04 Tube deposits: Total demerits 2
Cu -0.14
Mg -0.56 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 30
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 42
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Bluegreen Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg L etching Air rate, liters/hr 10

Condensate return Yes

(a) Blend (1:1) of 0-67-7 and 0-67-11,

TEST NO, 353-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON -1107®) AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 15.11 - 4,00 02§
16 hr 15.05 ~04 393 1.13
24 hr 1491 -13 3.89 1.39
40 hr 15.02 ~G.0 3.72 10.16
48 hr 16.72 +10.7 3.98 17.85 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti -0.04 Centrifuge, vol 7% None
Ag -0.12
Steel -0,02 Tube deposits: Total demerits 26
Cu -0.34
Mg -0.54 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 45
or etching: Al L brown
Ti No change Test Conditions
Ag Tan
Steel L purple Sample temperature, °F 392
Cu L pitting Sample volume, ml 200
Mg L etching Air rate, liters/hr 100
Cor.densate return Yes

(s) Blend (1:1) of 0-67-7 and 0-67-24.
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TEST NO, 3534, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1108(®) AT 392°F

Vis, 100°F Vis Vis, Neut. No,, 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, 7%
Initial 14.16 - 349 0.06
. 16 hr 1446 21 3.52 047
24 hr 14,53 26 3,52 0.59
40 hr 14,58 3.0 3.52 0.79
48 hr 14.63 KR 353 093 z
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti -0.,04 Centrifuge, vol 7 None
Ag -0.02
Steel 0.00 Tube deposits:  Total demerits 0
Cu -0.02
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. nc., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Blue-green Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes
(a) Blend (1:1) of 067-9 and 0-67-11.
pa——

TEST NO. 353-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1109® AT 392°F

Vis, 100°F Vi Vis, Neut. No.. Oil Loss,
cs/100°F Increase, % ¢s{210°F mg KOH/g wt, ‘%
Initial 14.21 - 349 0.12
16 hr 14.60 27 3.52 047
24 o 14,67 3.2 3.52 0.60
40 hr 14.76 39 3.54 0.84
48 hr 14,81 42 3.53 1.08 2
Metal Specimen Data Tesi Cell Data
Weight change, mg/cm2: Al -0.64 Sludge inoil:  200-mesh fiiter Trace
Ti 0.00 Centrifuze, vol ‘% Trrce
Ag ~0.06
Steel 0.00 Tube deposits:  Total dements 73
Cu ~-0.18
Mg -0.12 Breakpoint Data
Metal discolosation, Neut. no., hr to | mg KOH/g/8 48+
deposits, pitting, 100°F vis, hs to ! c3/8 hr 48+

ot etching:

Al No change

Ti No change
Ag Tan

Steel  Blue

Cu Orange

Mg No change

Test Conditions

Sample temperature, °F 392

Sampie volume, mi
Atr rate, lters/hy
Coadenmate return

200
10
Yes

(3) Blend (1:1) of 0-67-9 and 0467-20.




TEST NO. 3536, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1110®) AT 392°F

Vis, 10C°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 1396 - 3.60 0.16
16 hr 14,08 -09 3.59 0.94
24 hr 14,08 409 3.58 1.19
40 hre 13.94 ~0.1 3.54 2,04
48 hr 14.75 +5.7 3.59 8.35 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?; Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0,06 Centrifuge, vol % None
Ag -0.04
Steei  +0.04 Tube deposits: Total demerits 13
Cu -0.32
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g - ht 39
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 46
or etrhing: Al Ne change
Ti No clange Test Conditions
Ag Tan
Steel L purple Sample temperature, °F 392
Cu L etching Sample volume, m] 200
Mg Rlue-green Air rate, liters/hr 10
Condensate return Yes
(a> Blend (1:1) of 0-67-9 and 0-67-24.
TEST NO. 333-7. RESULTS OF REFLUX OYDATION-CORROSION TEST ON M-111 l(a) AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KCH/g wt, %
Initial 13,36 - 3.4 0.12
16 hr 14.11 5.6 3.36 049
24 hr 14.30 7.0 3.39 0.68
40 hr 14 52 8.7 341 089
12 he 7 9.1 344 1.13 2
Metal Specimen Data Test Cell Data :
Weight change, mg/cm?: Al -0.04 Sludge in oil: ~ 200-mesh filter None
Ti 10.04 Centrifuge, vol % None
Ag -0.06
Stesl  +0.04 Tube deposits: Total demerits 1
Cu -0.02
+C. Breakpoint Dat
Mg €.06 reakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/$ hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel  Green Sampie temperature, °F 392
Cu Orange Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes

(a) Blend (1:1) of 0-67-11 and 0-67-20,




TEST NO, 354-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1112(8) AT 392°F

Vis, 100°F Vis Vis, Neut. No., Ol Loss,
1/ 100°F Increase, % cs/210°F mg KOH/g wt, %
Iaitial 13,03 - 333 0.16
16 hr 1:.49 35 140 1.18
24 he 13.66 48 341 199
40 hr 16.76 28.6 3.82 1147
48 hr 19.30 48.1 420 1621 6
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in 0il:  200-mesh filter None
Ti +0,04 Centrifuge, vol % None
Ag 0.06
Steel  +0,04 Tube deposits: Total demerits 2
Cu -0.30
Mg ~1.06 Breakpoint Data
Meta! discoloration, Neut no., hr to 1 mg KOH/g/8 hr 22
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 29
or etching: Al L blue
Ti No change Test Conditions
Ag Tan
Steel  Purle Samp'~ temperature, °F 392
Cu L etching Sample volurre, ml 20
Mg L pitting Air rate_ liters/hr 10
Condensate tetarn Yes
(a) Blend {1:1) of 0-67-11 and 0-67-24.
TEST NO. 354-2. RESULTS GF REFLUX OXIDATION-CORROSION TEST ON M-1113®) AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210% mg KOH/g wt, %
Initial 13,13 ~ 3.34 0.22
16 hr 13.65 4,0 342 0.84
24 hr 13.77 49 342 145
40 hr 14,54 10.7 3.52 487
48 hr 16 66 26.9 1.82 11.81 3
Metal Specimen Data Test Cell Data
Weight change, mg/cia?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol 7% Trace
Ag -0.06 )
Steel  +0.06 Tube deposits:  Total demerits 4
Cu ~C.26
Mg -0.72 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 39
or etching: Al No change
Ti No change Test Conditions
Ag Gny
Steel Purple Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg M pitting Air rate, liters/hr 10
Condensate return Yes

(a) Blend (1:1) of 0-67-20 and 0-67-24.




TEST NO. 3551, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-10824‘® AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss, ;
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 15.21 - 387 0.20
16 hr 15.12 -0.¢ 378 0.66
24 hr 15.11 -0.7 3.72 0.90
40 hr 17.30 +13.7 394 9.37
48 hr 19.60 +28.9 425 1494 5
Metal Specimen Data Test Ceil Data
Weight change, mg/cm?: Al -0.08 Sludge inoil:  200-mesh filter Trace
Ti -0,08 Centrifuge, vol 7 0.2
Ag 0.00
Steel -0.04 Tube deposits: Total demerits 68
Cu -0.22
Mg -0.28 Breakpoint Data
Me.al discoloration:, Neut. no., hr to 1 mg KOH/g/8 hr 29
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 32
or etching: Al No change
Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature, °F 392
'y L etching Sample volume, ml 200
Mg T. pitting Air rate, liters/hr 10
Condensate return Yes
(a) Blend (1:1) of 0-67-7 and 0-67-20.
TEST NO. 355-2, RESULTS OF REFLUX O™ IDATION-CORROSION TEST ON M-1114® AT 3920F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 15.13 - 3.82 0.18
16 hr 15.14 +0.1 3.76 0.64
24 hr 15.10 -0.2 3.74 0.84
40 hr 15.37 +1.6 3.71 3.37
48 hr 17.02 +12.5 39 9.14 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti -0.02 Centrifuge, vol % 0.4
Ag 0.00
Steel +0.04 Tube deposits: Total demerits 88
Cu -0.02
Mg 0.00 Breakpoint Cata
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 32
deposits, pitting. 100°F vis, hr to 1 ¢s/8 hr 43
or etching: 1Al L yellow
Ti L brown Test Conditions
Ag L brown
Ster]  Bluegreen Saraple temperature, °F 392
Cu Orange Sample volume, ml] 200 .
Mg L yeliow Air rate, liters/hr 10 ¢
Condensate return Yes
(a) Biend (1:1:1) of 0-67-7, 0679, and 0-67-20. .
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TEST NO, 355-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-{ 116® AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14,33 - 3.55 0.19
15 hr 14,76 30 3.58 0.53
24 hr 14,79 32 3.57 0.75
40 hr 14.91 4.0 3.55 1.17
48 hr 1498 45 3.59 1.67 2
Metal Specimnen Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7% None
Ag -0.02
Steel 0.00 Tube deposits: Total demerits -
Cu -0.10
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
(a) Blend (1:3) of 0-67-7 and 0-67-20,
TEST NO. 3554, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-11 17®) AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 16.23 - 4.20 0.24
16 hr 15.74 -3.0 403 0.79
24 hr 15.51 4.4 396 1.11
40 hr 17.15 +5.7 4,04 11.80
48 hr 19.06 +174 4,33 17.56 6
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge in oil: ~ 200-mesh filter None
Ti +0.04 Centrifuge, vol % Trace
Ag -0.02
Steel  +0.04 Tube deposits: Total demerits 66
Cu -0.72
Mg -0.26 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 35
or etching: Al L yellow
Ti L brown Test Conditions
Ag L yellow
Steel  Green Sample temperature, °F 392
Cu L etching Sample volume, mi 200
Mg L pitting Air rate, liters/hr 10
Condensate return Yes

(a) Blend (3:1) of 0-67-7 and 0-67-20,




TEST NO. 356-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-60-18 AT 392°F

Vis, 100°F Vis Vis, Neut, No., 0il Loss,
cs/100°F Increase, % vs/210°F mg KOH/g wt, %
Initial 12.12 - 3.19 0.20
16 hr 13.02 7.4 3.34 1.40
24 hr 12.78 54 3.30 175
40 hr 12.82 58 3.30 2.40
48 hr 12.85 6.0 3.30 2.90 5 AJ
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.26 Sludge in oil:  200-mesh filter Trace
Ti +0.28 Centrifuge, vol % 0.2
Ag +0.24
Steel  +0.26 Tube deposits: Total demerits 283
Cu ~0.20
Mg +0.30 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al Brown deposit

Ti Brown deposit
Ag Brown deposit
Steel  Black deposit
Cu L etching

Mg Black deposit

Test Conditions

Sample temperature, °F 392

Sample volume, ml 200
Air rate, liters/hr 20
Condensate return Yes

TEST NO. 356-2. RESULTS (F REFLUX OXIDATION-CORROSION TEST ON 0-67-3 AT 392°F

Vis, 100°7 Vis Vis, Neut. No., Oil Loss,
¢t/ 100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 12,77 - 3.13 0.24
16 hr 13,61 6.6 3,26 0.75
24 hr 13.77 7.8 3.29 0.95
40 hr 14,01 9.7 334 1.13
48 hr 14.11 10.5 3.33 1.27 2

Metal Specimen Data

Test Cell Data

Weight change, mg/cm?: Al 0.00
Ti +0.02
Ag +0.06
Steel  0.00
Cu +0.06
Mg +0.26
Metal discoloration,
deposits, pitting,
or etching: Al No change
Ti No change
Ag L yellow
Steel L green
Cu Orange

Mg Gray deposit

Sludge in oil:  200-mesh filter None
Centrifuge, vol % None

Tube deposits: Total demerits 3

Breakpoint Data

Neut. no., hr to 1 mg KOH/g/8 hr 48+
100°F vis, hr to 1 cs/8 hr 48+

Test Conditions

Sample temperature, °F 392
Sample volume, ml 200
Air rate, liters/hr 20

Condensate return Yes




TEST NO, 356-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0+67-7 AT 392°1

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 17.34 - 4.58 0.26
16 hr 16.94 -2.3 4.43 1.02
U hr 16.66 -39 4.36 1.36
40 hr 17.69 +2.0 4.15 1.66
48 hr 21.50 +24.0 4.78 239 8
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.04 Sludge inoil:  200-mesh filter None
Ti +0.02 Centrifuge, vol %  None
+0.06
Steel —0.04 Tube deposits:  Total demerits 64
Cu ~-0.88
Mg 180 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44
deposits, pitting, 100°F vis, hr to 1 ¢cs/8 hr 38
or etching: Al L hrown
Ti L purple Test Conditions
Ag L brown
Steel Gold Sample temperature, °F 392
Cu M etching Sample volume, ml 200
Mg H etching & M pitting Air rate, liters/hr 20
Condensate return Yes
TEST NO. 356-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F increase, % cs/210°F mg KOH/g wt, 7
Initial 14.87 - 3.69 0.04
16 hr 15.04 +1.1 3.70 093
24 hr 14,98 +0.7 3.70 1.14
40 hr 14.86 -0.1 3.64 1.74
48 hr 15.71 +5.6 3.69 693 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +).02 Sludgein oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel —~0.04 Tube deposits:  Total demerits 24
Cu -0.02
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pittinp, 100°F vis, hr to 1 ¢s/8 hr 46
or etching: Al L brown
Ti L purple Test Conditions
Ag L brown
Steel lue-green Sample temperature, °F 392
Cu Purple-gold Sample volume, mi 200
Mg L yellow Air rate, liters/hr 20
Condensate return Yes
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TEST NO. 356-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-11 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.26 - 3.21 0.05
16 hr 14.65 10.5 336 0.56
24 hr 14.31 13 3.38 0.84
40 hr 14.64 104 343 1.01
48 hr 14.76 11.3 3.46 1.16 3 —J
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.04 Sludge in oil*  200-mesh filter + None
Ti -0.02 Centrifuge, vol % None
Ag 0.00
Steel  ~0.02 Tube deposits: Total demerits 2
Cu +0.06
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits. pitting. 100°F vis, hr to | cs/8 hr 48+
or etctung: Al No change
Ti No change Test Conditions
Ag No change
Steel  Blue-green Sample temperature, °F 392
Cu Gold Sample volume, m] 200
Mg No change Air rate, liters/hr 2
Condensate return Yes

TEST NO. 356-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 392°F

Vis, 190°F Vis Vis, Neut No., 0Oil Loss,
¢cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.48 - 3.25 0.21
16 hr 14.43 7.0 3.40 0.55
24 hr 14.62 8.5 343 J.68
40 hr 14.93 10.8 3.48 0.72
48 hr 15.08 119 3.52 0.85 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge in oil:  200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag +0,02
Steel 0.00 Tube deposits: Total demerits 14
Cu 0.00
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., ir to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢c5/8 hr 48+
or etching: Al L brown
Ti L brown Test Conditions
Ag Tan
Steel  Blue-green Sample temperature, °F 392
Cu Brown Sample volume, m| 200
Mg No change Air rate, liters/hr 20
Condensatc return Yes




TEST NO. 356-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt, "7
Initjal 13.04 - 347 0.24
16 hr 13.19 1.2 3.46 1.56
24 hr 13.22 14 3.45 177
40 hr 13.22 14 3.44 2.56
48 hr 13.14 0.8 3.44 4,68 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.04 Sludge in oil:  200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag -0.04
Steel 0.00 Tube deposits:  Total demerits 1
Cu 0.04
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Gray
Steel L purple Sample temperature, °F 392
Cu No change Sample volume, ml 200
Mg L blue Air rate, liters/hr 20
Condensate return Yes
TEST NO. 356-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, = cs/210°t mg KOH/g wt,
Initial 13.29 3.21 0.00
16 hr 14.16 6.5 3.34 0.39
24 hr 14.35 8.0 3.38 0.56
40 hr 14.49 9.0 340 0.66
48 hr 14.73 10.8 344 082 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge in oil:  200-mesh filter None
Ti 0.02 Centrifuge, vol None
Ag 0.00
Steel 0.0 Tube deposits:  Total demerits 0
Cu 0.00
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 18+
deposits, pitting, 100°F vis, he to 1 ¢s/8 hr 48+
or etching: Al No change
Ti L broan Test Conditions
Ag L yellow
Steel  Purple-gold Sample temperature, °F 392
Cu Orange Sample volume, ml 200
Mg No change Arr rate, liters/hr 20
Condensate reiurn Yes
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TEST NO. 357-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-877 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % ¢8/210°F mg KOH/g wt, %
Initial 14,01 - 3.37 0.15
16 hr 14,71 5.0 3.49 0.35
24 hr 14.96 6.8 3.52 0.50
40 hr 15.08 7.6 3.54 0.76
48 hr 15.24 8.8 3.56 091 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti -0.02 Centrifuge, vol % 04
Ag 0.00
Steel  0.00 Tube deposits: Total demerits 41
Cu -0.04
Mg -0.02 Breakpoint Data

Metal discoloration,

Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Blue Sample temperature, °F 392
Cu Pink Sample volume, mi 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 357-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-883 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.41 - 131 0.25
16 hr 14.26 6.3 344 0.59
24 hr 14,44 1.7 347 0.73
40 hr 14.57 8.7 350 1.12
48 hr 14.77 10.1 3.53 1.42 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al , 0.00 Sludge in oil: ~ 200-mesh filter Trace

Mectal discoloration,
deposits, pitting,
or etching:

Ti -0.02
Ag 0.00
Steel - 0.04
Cu -0.06
Mg +0.06

Al No change
Ti No change

Ag No change
Steel  Blue

Cu Pink

Mg L yellow

Centrifuge, vol % 0.4

Tube deposits:  Total demerits 46

Breakpoint Data

Neut. no., hr to 1 mg KOH/g/8 e 48+

100°F vis, hto | ns/B hr 48+
Test Conditions

Sample temperature, °F 392

Sample volume, m| 200

Alr rate, Uters/hr 10

(Condensate return Yes




TEST NO, 357-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-885 AT 392°F

Vis, 100°F Vis Vis, Neut, No., 0Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, 7
Initial 13.87 - 3.39 0.12
16 hr 14,68 5.8 3.49 048
* 24 hr 14.87 7.2 3.52 0.61
40 hr 14,97 7.9 3.53 0.81
48 hr 15.09 8.8 3.55 095 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in 0il:  200-mesh filter
Ti 0.00 Centrifuge, vol %
Ag -0.02
Steel  +0.02 Tube deposits:  Total demerits
Cu ~0.06
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Blue Sample temperature, °F 392
Cu Brown-pink Sample volume, ml 200
Mg L yellow Air rate, liters/hr 10
Condensate return Yes
LEST NO. 3574. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-884 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.80 - 332 0.18
16 ht 14.57 56 345 0.46
24 hr 14.74 6.8 3.47 0.58
40 14.83 1.5 348 0.79
48 hr 14.93 86 3.50 0.89 2
Metal Specimen Data Test Cell Data
Weight change, mg/em3: Al 0.00 Sludge inoil:  200-mesh filter
Ti -0.02 Centrifuge, vol %
Ag -0.02
Steel 0.00 Tube deposits:  Total demerits
Cu 0.04
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no.. hr to | mg KOH/g/8 ke 44+
depotits, pitting, 100°F vis, hr to 1 c3/8 ht 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Bluc Sample temperature, °F 192
Cu Brown-pink Sample volume, mi 200
Mg L yellow Air rate, liters/he 10
Condensate return Yes
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TEST NO. 357-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-869 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.80 - 3.36 0.15
16 hr 14,35 4.0 3.44 0.38
A4 nhr 14.51 5.1 3.49 0.44
40 hr 14.63 6.0 348 0.65
48 hr 14.70 6.5 3.50 0.84 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol % None
Ag +0.04
Steel 0.00 Tube deposits:  Total demerits 58
Cu -0.04
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions

Ag L yellow
Stzel  Blue-green
Cu Orange

Sample temperature, °F 3%
Sample volume, ml 200

Mg No change

Alr rate, liters/hs
Condensate return

10
Yes

TEST NO. 3576. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-870 AT 392

Mg No change

Al rate, bters/ie
Condensate return

to
Yeu

Vis, 100°F */is Vis, Neut. No., Oil Loss,
c3/100°F Increase, % cs/210°k mg KOH/g wt, ¢
Initial 13.85 - 3.34 0.1?
16 hr 14.48 4.5 344 0.28
24 hr 14,61 5.5 348 0.49
40 hr 14.71 6.2 3.49 0.70
48 hr 14.83 7.1 3.50 0.73 2
Metal Specimen Data Test Celi Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti - 0.06 Centrifuge, vol Trace
Ag +0.02
Steel V.00 Tube deposts:  Total demenits 43
Cu 0.02 — n
Mg 0.00 Breakpoint Data
Mectal discoloration, Neut. no., hu to | mg KOH/g/8 e 48+
deposits, pitting, 100°F vis, hrto 1 cs/8 e 48+
or etching: Al No change
Ti No change Test Conditions
Ag I yellow
Steel  Bluc-green Sample tempeiature, °F 192
Cu Orange Sample volume, ml 200

it
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TEST NO. 358-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 347°F
Vis, 100°F Vis Vis, Neut. No., Cil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wi,
. Initial 17.34 - 4,58 0.26
7 cays 16.89 -2.6 445 1.23 3
Mzatal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.08 Sludge in oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol %  None
Ag +0.08
Steel +0.04 Tube deposits: Total demerits 14
Cu -0.04
Mg -0.08 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 7+
deposits, pitting, 100°F vis, days to 1 cs/4 days 7+
or etching: Al L brown
Ti L brown Test Corditions
Ag L yellow
Steel  Blue Sample temperature, °F 347
Cu Gold-L green Sample volume, ml 200
Mg Brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 358-2. RESULTS OF REFLUX OXILATION-CORROSION TEST ON Q-67-7 AT 347°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 17.34 4.58 0.26
7 days 16.85 -2.8 4.43 1.27
14 days 159§ ~8.0 4.16 29N
3
Metal Specimen Data Test (cll Data
Weight change, mg/em?: Al +0.02 Sludge in ol 200-mesh filter None
Ti +0.06 Centrifuge, vol ¢ Norme
Ag 0.00
Stee} +5.02 Tube deposits.  Total demenits 2%
Cu +0.02
Mg +0.04 Breskpoint Data
Metal discoloration, Neut. no., days to } mg KOH/g/4 days 12
deposity, pitting, 100°F wis, days to 1 cw/4 days 14
or etching Al L. brown
T L trown Test Conditions
Ag Yeliow -_—
Steel L yellow & blue Sample tempesature, °) 347
Cu Gold Sample volume. ml 200
Mg Brown Alr rate, Utess/hr 10
Condensate retuin Yes




TEST NO. 355-3. RESU{ T% OF REFLUX OXIATION-CORROSION TEST ON 0-67-7 AT 47°F

Vis, 100°F Vis Vis. Neuc. No., Qil Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt.
Initial 17.34 - 4.58 0.26
7 days 16.90 -2.5 4.44 1.21
14 days 16.05 -1.4 4.19 247
21 days 3169 +32.8 6.62 39.7 10
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.02 Sludge in oil:  200-mesh filter Trace
Ti +0.02 Centrifuge, vol 0.4
Ag 0.00
Steel  +0.02 Tube deposits:  Total demerits 75
Cu -1.53
Mg -0.10 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 14
deposits, pitting, 100°F vis, days to | cs/4 days 17
o: etching: Al Yellow
Ti Yellow Test Conditions
Ag Yellow

Steel  Orange
Cu M pitting
Mg Tan

Sample temperature, °F 347
Sample volume, ml 200
Air rate, liters/hr 10

Condensate return Yes

TEST NO. 358-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
¢cs/100°F Increase, 7 cs/210°F mg KOH/g wt, %
Initial 13.04 - 3.47 0.24
7 days 13.27 1.8 3.46 1.88 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge in oil:  200-mesh filter None
Ti +0.12 Centrifuge, vol ‘7 None
Ag +0.02
Steel t0.12 Tube deposits:  Total demerits 4
Cu 0.34
Mg +0.10 Breakpoint Duta
Metal discoloration, Neut. no., days to | mg KOH/g/4 days 7+
100°F vis, days to 1 ¢s/4 days 7+

deposits, pitting,
or etching:

Al No change
Ti [ yellow
Ag L yellow
Steel  Yellow
Cu L etehing
Mg 1. brown

[est Corditions

Sample temperature, °F 347
Sample volume, ml 200
Air rate, liters/hr 10

Condensate return Yeu




TEST NO. 358-5. RESUL™S OF REFLUX OXIDATIONCORROSION TEST ON 047-24 AT 347°1

Ag L veilow
Steel L yellow
Cu L etching
Mg L yellow

Vis, 100%F Vis Vis. Neut. No., Oil Loss,
cs/100°F Increase, 7 cs{210°F mg KOH/g wi. i
Initial 13.04 347 0.24
7 days 13.30 20 347 1.83
14 days 13.32 2.1 144 138 4
re——
Metal Specinen Data L Test Cell Data
Weight change. myjcm?: Al +0.02 Sludge n oii 200-mesh filter None
Ti +0.02 Centrifuge, vol ¢ None
Ag 0.02
Steel - 0.02 Tube deposits: Total demerits 4
Cu -0.50
Mg +.08 Breakpoint Data
Metal discoloration, Neut. no.. days to 1 mg KOH/g/4 days | 12
deposits, pitting. 100°F vis. days to 1 ¢s/4 days 14+
or etching: Al No change
Ti No change Test Conditions

Sample temperature, °} 347
Sample votume. ml 200
Al rate, liters/hr 10

Condensate return Yes

TtST NO. 358-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, < cs/210°F mg KOH/g wt, '/
Initial 13.04 - 347 0.24
7 days 13.29 1.9 345 1.90
4 days 15.51 3.6 344 5.74
21 days 39,65 204 6,93 60.7 17

Metal Specimen Data

Test Celt Data

Weight change, mg/em?: Al +0.02
Ti 0.00
Ag 0.12
Steel 0.00
Cu 0.64
Mg 4.10

Metal discoloration,
deposits, pitting,

or etching: Al No change
Ti No change
Ag Gray
Steel L brown & blue
Cu I etching & pitting

My H etching

Sludge in oil: 200-mesh tilter None
Centrifuge, vol 7 None
Tube deposits:  Total demerits 72

Breakpoint Data

Neut. no., days to 1 mg KOH/g/4 days 8
100°F vis, days to 1 ¢s/4 days 20

Test Conditions

Sample temperature, “ REY)
Sample volumz, ml 200
Aur rate, liters;hr 10

Condensate return Yeu

N
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TEST NO. 358-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°

.
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 13.04 - 347 0.24
7 days 13.31 2.1 348 1.77
14 days 13.34 2.3 3.47 2.35
21 days 13.38 2.6 3.46 3.02
26 days 13.40 2.8 3.46 2.99 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al --0,02 Siudge inoil:  200-mesh filter
Ti +0.02 Centrifuge, vol %
Ag -0.10
Steel +0.02 Tube deposits:  Total demerits
CA674 +0.14
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti No change Test Conditions
Ag Yellow
Steel L purple Sample temperature, °F 347
CA674 Purple & grcen Sample volume, ml 200
Mg No change Air rate, liteys/hr 10
l_ Condensate return Yes
TEST NO. 358-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 347°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss
¢s/100°F Increase, % cs/210°F mg KOH/g wt
Initial 13.04 - 3.47 0.24
7 days 13.31 2.1 3.48 1.72
14 days 13.34 23 3.37 241
21 days 13.34 2.3 346 2.71
26 days 13.38 2.6 3.46 295 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.08 Sludge in oil:  200-mesh filter None
Ti +0,02 Centrifuge, vol ‘7 None
Ag -0.02
Steel  +0.06 Tube deposits:  Total demerits 2
CA674 +0.06
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no.. days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F wis, days to 1 ¢s/4 days J6+
or etching: Al No change
Ti No change Test Conditions
Ag Yellow
Steel L purple Sample temperature, °t 347
CA674 Purple & L green Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes

S6




TEST NO. 359-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, 7%
Initial 13.24 - 3.26 0.23
16 hr 14.40 8.8 3.46 1.22
24 hr 14.57 10.0 347 1.42
40 hr 14.85 12.2 3.54 1.78
48 hr 14.99 13.2 3.56 2.11 4
Metal Specimen Data Test Cell Data
weight change, mg/cm®. Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol %z None
0.00
Steel  0.00 Tube deposits:  Total demerits 14
Cu -0.26
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F s, hrto 1 cs/8 hr 48+
or etching: Al No change
T No change Test Conditions
Ag L brown
Ster. Blue Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Vg L yellow Air rate, liters/hr 10
Condensate return Yes
TEST NO. 359-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢$/100°F Increase, 7 ¢s/210°F mg KOH/g wt, 7
Initial 12.92 - 3.15 0.14
16 hr 13.77 6.6 3.26 0.57
24 hr 13.94 7.9 331 0.84
40 hr 14.12 9.3 3.33 1.08
48 hr 14.21 10.0 3.36 1.30 2
i
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.02 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol None
Ag 0.00
Steel 0.02 Tube aoposits:  Total demerits 19
Cu 0.06
Mg 0.02 Breakpoint Lata
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 he 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change

Ti No change
Ag [ yellow

Steel  Blue-green
Cu Gold
Mg Gray

T'est Conditions

Sample temperature, '} 192
Sample volume, mi J0U
Alr rate, liters/hr 10

Condensate return Yeos




TiST NO. 359-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-6 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 13.10 3.19 0.29
16 hr 14.16 8.1 .35 1.41
24 hr 14,43 10.2 3.39 1.95
40 hr 17.01 29.8 317 8.46
48 hr 18.59 419 3.99 12.08 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al -0.04 Sludge in oil:  200-mesh filt * None
Ti +0.02 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits:  Total demerits 6
Cu -0.90
Mg - 1.00 Breakpoint Data
Meual discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 25
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 27
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Bluegreen-brown Sample temperature, °F 392
Cu i etching Sample volume, m] 200
Mg L pit?ing & L etching Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 360-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON L-1136AW@) AT 3470}
Vi, 100°F Vis Vis, Neut. No., Qil Loss.
cs/100°F Increase, 7 cs/210°F mg KOH/g wt,
Initial 16.08 4,13 0.158
7 days 15.84 1.5 4.04 1.26
14 days 16.06 0.1 4.05 1.73
21 days 15.68 2.5 395 2.51
26 days 15.81 1.7 3.98 233 17
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol Mone
Ag 0.02
Stect 0.00 Lube deposits:  Total demerits 20
Cu 0.56
Mg 0.00 Breakpoint Data
Metal discoloration, Neui. no., days to 1 ing KOH/g/4 days AL
deposits, pitting, 100°F wis, days to ! ¢s/4 days ot
or etching Al Yellow
I Blue T'est Conditions
Ag I yellow
Steel  Green Sample temperature, Ul 347
Cu ! pitting Sampie volume, ml 200
My Yellow Air rate, hiters/nr 10
Condensate return Yo

(o Blend (1D ot Q377 and 0679,




TEST NO. 360-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 347°F

Vis, 100°F Vis Vis, Meuf. Mn,, 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/y wt, 7
Initial 13.29 - 3.21 0.00
7 days 14.43 8.6 3.40 0.47
14 days 14.71 10.7 343 0.67
21 days 14.97 12.6 3.47 0.63
26 days 15.07 13.4 3.54 0.73 S
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al 0.00 Sludge in oil:  200-mesh filier None
Ti 0.00 Centrifuge, vol 7 None
Ag +0.02
Steel  +0.02 Tube deposits: Total demerits 6
Cu -0.08
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 20+
deposits, pitting, 100°F vis, days to 1 ¢s/4 days 26+
or etching: Al L vellow
Ti 7 clegold Test Conditions
Ag Tan
Steel  Blue-green Sample temperature, °F 347
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 361-1. RESULTS OF REFLUX OXIGATION-CORROSION TEST ON 0-68-6 AT 385°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss.
¢s/100°F Increase, 7 ¢s/210°1 mg KOH/g ~l
Injtiai 13.10 319 0.29
16 hr 14.11 1.7 3.33 1.25
24 hr 14.28 9.0 3.35 1.65
40 hr 15.81 20.7 3.56 540
48 hr 17.59 343 3183 9.37 N
Metal Specimen Data Fest Cell Data
Weight change, mg/em2: Al +0.0? Sludge inoil:  200-mesh filter None
Ti +0.02 Centrituge, vol - None
Ag 9.00
Steel 0.00 Lube deposits:  Total demerits 4
Cu 0.44
Mg 0.20 Breakpoint Data
Metal discotoration, Neut. no., hr to 1 mg KOH/g/8 e 7

deposits, pitting,

or etehing Al No change
I No change
Ag 1 yellow
Steel  Blue & gold
Cu b ot i e
mg L pitting &

ctehing

100°F vis, hr to 1 os/KB hr .

Fest Conditions

Savest = e, b NS
Sample volume, ml MUY
\ir rate, hiters he U

Condensate return Yes




TEST NO. 362-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increass, % ¢s/210°F mg KOH/g wt, %
Initiai 13.24 - 3.25 0.23
16 hr 14.50 9.5 347 1.51
24 hr 14.72 11.2 3.50 1.77
40 hr 15.00 13.3 3.55 2.24
48 hr 15.16 14.5 3.59 2.49 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al -0.02 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol 7  None
Ag -0.04
Steel  +0.02 Tube deposits: Total demerits 2
Cu -0.24
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Sieei  Blue-green Sample temperature, °F 401
Cu L etching « Sample volume, m} 200
Mg Yellow Alr rate, liters/hr 10
J Condensate return Yes
TEST NO. 362-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 4G1°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢s/210° mg KOH/g wt,
Initial 12.92 3.15 0.14
16 hr 13.89 1.5 3.5 0.83
24 hry 13,98 8.2 3.4 0.99
40 hr 14.31 10.8 3.36 1.47
48 hr 14.42 11.6 3.39 1.67 2
Mctal Specuren Data Test Cell Data
Weight change, mg/cm3: Al 0.00 Sl im it T v None
Ti +).04 Centrifuge, vol 7 None
Ar BRTY)
ateel  +0.02 Lube deposits: Total demerits 12
Cu 0.02
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., he to 1 mg KOH/g/8 he 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti 1 yetlow Test Conditions
Ag No change
Steel  Green Sample temperature, 7l 401
Cu Gold Sample volume, mi 200
Mg No change Al rate, iters/hr 10
Condensate return Yes
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TEST NO. 362-3. RESULTS CF REFLUX OXIDATION-CORROSION TEST ON 0-68-7 AT 401°F

Vis, 100°F Vis Vis, Neut. No., il Loss,
¢s/100°F Increase, ¢s/210°F mg KOH/g wt,
Initial i3.69 3.38 0.08
16 hr 14.56 } 6.4 3.52 1.23
24 hr 14.78 8.0 3.55 191
40 hr 15.21 1.1 3.61 | 3.19
48 hr 16.45 20.2 3.79 8.07 3
Metal Specimen Data Test Cell Data
Weight change, mg/em2: Al 0.00 Sludge in oil:  200-mesh filter None
Ti 0.00  atrifuge, vol 7 None
Ag - 0.02
Steel  +0.04 Tube deposits.  Total demerits )
Cu -0.02
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 36
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 45
or etching: Al No change
Ti No change Test Conditions
Ag i. yellow
Steel  Green Sample temperature, °F 401
Cu Gold Sample velume, mi 200
Mg No change Alr rate, liters/hr 10

Condensate return Yes

TEST NO. 363-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON O-68-10 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
¢s/100°% Increase, o8/ 210°1 mg KOH/g wt,
Initial 15.24 398 0.28
to hr 15,28 +0.1 RIC) .17
M4 hr 15.29 +0.3 193 b4y
40 hr 15,28 +).3 391 2.09
AT 15.22 u.1 R 280 3
Metal Specimen Data lest Cell Data
Weght change, mg/em? - Al +Hi02 Sudge in ol 200-muesh filter None
T 0.14 Centrituge, vol None
Ag 102
Steel  *Hb Tube deposits Totd dements 2
Cu 0.00
Mg AL Hreahpoint Lata
Metal discoloration, Neut. no, hy to | mg KOH/g/S he 484
deposts, pitting, TOOYE vis, hr to b ol hy 48
or et hung Al 1 blue
I U oyellow Lest Conditions
Ag (;l.l) -
Steel  Brown & blue Sample teipetature, 1 0N
Cu Orange Sample volume, mil 2
Mg Giray Air rate, hitees he Y
Condensate retuen Yoo




TEST NO. 363-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-891 AT 392°F

Vis, 100°F Vis Vis, Neut. No., O oss,
cs/100°F Increase, % cs/210°F mg KOH/g %
Initia! 13.95 - 334 0.16
16 hr 14,55 4.3 343 0.48
24 hr 14.73 5.6 347 0.66
40 hr 14.98 V.4 351 0.88
48 hr 15.07 8.0 3.52 1.08 3
Metal Specimen Data Test Cell Data
Weight change, mg/cra?: Al -0.02 Sludge in oil:  200-mesh filter Trace
Ti --0.02 Centrifuge, vol 7 Trace
Ag -0.04
Steel -0.02 Tube deposits: Total demerits
Cu +0.06
Mg 0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 44+
or etching: Al No change
Ti No change Test Conditions
Ag Mo change
Stecl  Blue Sample temperature, °F 392
Cu Pink Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 363-3. Ri' ULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1052®) AT 392°F
Vis, 100°F Vis Vis. Neut. No., 0il Loss.
<8/ 100°F Increase, 7 ¢3/210°F mg KOH/g we, 7
Initial 13,58 - 3.41 0.16
16 hr 14.05 15 347 0.52
24 hr 1415 4.2 346 0.80
40 hr 14.30 53 347 1.57
48 hr 15.54 14.4 3.62 6.34 4
1
Metal Specimen Data Test Cell Data
Weight change, mg/cm? Al +0.04 Studge inoil:  200-mesh filter None
Ti -0.12 Centrifuge, vol ¢ None
Ag -0.02
Stee! 0.00 Tube deposits Total dements 3
Cu -0,24
Mg ~0.04 Breahpoint [ata
~ Metal dicoloration, Neut. no., hr to | mg KOH/g/8 Iy 29
depouts, pritting. 10051 vis, hr to | cs/B hr 44
or etching Al L brown
T No change Test Conditions
Ag vy :
Steel  Blue Sample temperatuse °F 192
Cu 1 etching Sample volume, ml 200
Mg [ blue Aur rate, hterv hr 10
Conduasate return Yes
ta) Riend (121 ' "ol (0679,0-67-11,0467.20, and O07-24,

6}




TEST NO, 3634, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1000(®) 2T 392°F

Vis, H0°F Vis Vis, Neut. No., Oil Loss.
¢s/100°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 13,56 - 3.37 0.15
16 hr 13.95 29 3.40 0.6]
24 br 14.14 4,3 344 1.01
40 hr 14.35 58 343 1.67
48 hr 15.40 13.6 3.60 5.81 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  207-mzsh filter None
Ti -0.14 Centrifuge, vol "7 None
Ag -0.02
Steel  -0.10 T'ube deposits:  Total demerits 16
Cu -0.20
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting, 100°F vis, hr to 1 ¢s/8 br 46
ol eiching: Al No change
Ti No .hange Test Conditions
Ag Gray
Steel  Purple Sample temperature, °F 392
Cu L etching Sample volume. mi 200
Mg L green Air rate, liters/hr 10
Condensate return Yes
(@} Blend (1:1:1:1:D) of 0-67-9, 0-€7-11, 0-67-20, 0-67-24, and J-68-6.
TEST NO. 363-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1001'3) AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
es/100°F Increase, s/ 210°F mg KOH/g j wt,
Initial 13,65 - 341 o1
16 hr 14.14 3.6 345 0.56
24 hr 14.18 19 348 0.81
40 hr 14.44 5.8 348 1.45
48 hr 14.56 6.7 J 3.82 1.K§ 4
Metal Spectinen Data Test Cell Duta
Weight change, mg/em? Al +0.02 Sludge in o1l 200-mesh tiltee None
It 012 Centriluge, vol ! None
AR 0.02
Steel 0.12 Lube deposits Total dements 2
(u nie
Mg 002 Hroakpoint {ata
Metal discoloration, Neut. no., hr to ] mg KOH/g/8 hr 8
depostts, pitting 100%F vas, hr to | oo/B hr 48
ur et bing \l No change
Iy No change Fest Conditions
g Grzy
steel  Purple Satnple temperature, i 192
tu Hrown Sample volume, mi <D0
Mg I blue \ur rate, hiters he 10
Condensate return Yes

o Blesddl 1 DD 00679,

6711, 06720, 06724, and O-6K.7.




TEST NO. 364-1. RESULTS OF REFLUX OX1DATION-CORROSION TEST ON 0-67-8 AT 410°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
¢s/100°F Increase, % cs/210°F mg KNH/g wt, %
Initial 13.24 - 3.26 0.23
16 hr 14.66 10.7 3.49 2.02
24 hr 14,96 13.0 3.55 2,03
40 hr 15.51 17.1 3.61 3.05
48 hr 16.18 22.2 3.74 5.17 S
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.06 Sludge in oil:  200-mesh filter Trace
Ti -0.08 Centrifuge, vol % None
Ag ~0.10
Steel +0.06 Tube deposits: Total demerits -
Cu -0.36
Mg ~0.06 Breakpoint Data
Metal discoloraticn, Neut. no., hr to 1 mg KOH/g/8 hr 38
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 410
Cu L etching Sample volume, mi 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO. 364-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-21 AT 410°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.92 - 3.15 0.14
16 hr 14.03 8.6 3.22 1.05
24 hr 14.26 10.4 3.36 1.08
40 hr 14.57 12.8 3.40 1.71
48 hr 14.77 143 3.44 2.47 3 :J

Metal Specimen Data

Test Cell Data

Weight change, mgfcm2: Al -0.10 Sludge in oil:  200-mesh filter None
Ti -0.06 Centrifuge, vol None
Ag 014
Steel  +0.06 Tube deposits:  Total demerits 8
Cu -0.08
Mg --0.04 Breakpoint Data

Metal discoloration,
deposits, nitting.
or etching: Al No change
Ti No change
Ag L yellow
Steel  Blue-yellow

Cu
Mg

Gold
No change

Neut. no., hr to 1 g KOH/g/8 hz
100°F vis, hr to 1 ¢s/8 hr

46
a8+

Test Conditions

Sample temperature, °F 410

Sample volume, mi
Air rate, liters/hr
Condensate return

200
10
Yes
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TEST NO. 3634, RESULTS OF REFLUX OXIDATION-CORRCSION TEST ON N-1000®) AT 392°F

et

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.56 - 3.37 0.15
. 16 hr 13.95 29 340 0.61
24 hr 14.14 43 344 1.01
40 hr 14.35 5.8 343 1.67
48 hr 15.40 13.6 3.60 5.81 5
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al 0.0 Sludge in oil:  200-mesh filter None
Ti -0.14 Centrifuge, vol ' None
Ag -0.02 ‘
Steel ~0.10 Tube deposits: Total demerits 16
Cu -0.20
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting, 100°F vis, nr to 1 cs/8 hr 46
or etching: Al No change
Ti No change Test Conditions
Ag Gray
Steel  Purple Sample temperature, °F 392
Cu L etching Sample volume. ml 200
M. L green Alr rate, liters/hr 10
Condensate return Yes
(a) Blend (1:1:1:1:1) of 0-67-9, 0-€-11, 0-67-20, 0-67-24, and 0-68-6.
TEST NO. 363-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1001¢3} AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Lass,
¢s/100°F Increase, 7 cs/210°F mg KOH/g wt, 7
Initial 13.65 - 341 0.11
16 hr 14.14 3.6 345 0.56
24 hr 14.18 39 348 0.81
40 hr 14,44 5.8 3.48 145
48 hr 14.56 6.7 3.52 1.85 4
Metal Specimen Data Test Cell Data
Weight change, mg/em2: Al +0.02 Sludge in oil:  200-mesh filter None
Ti -0,12 Centrifuge, vol ‘7 None
Ag -0.02
Steel -0,12 Tube deposits:  Total demerits 2
Cu -0.16
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 485+
deposits, pitting, 100°F vis, hr to | ¢s/8 hr 48+
or etehing: Al No change
Ti No change Test Conditions
Al Gray
Stcel  Purple Sample temperature, °F 392
Cu Brown Sample volume, ml 200
Mg L blue Air rate, liters/hr 10
Condensate return Yes
ta) Blend (1:1:1:1:1) 0ot 0-679, 0-67-11, 0-67-20, 0-67-24, and 0-68.7.




TEST NO. 364-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 410°F

Vig, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14,37 8.1 3.35 0.76
24 hr 14.58 9.7 341 1.00
40 hr 14.94 124 345 149
48 hr 15,25 14.7 3.51 2.20 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.06 Sludge in oil:  200-mesh filter None
Ti -0.12 Centrifuge, vol % None
Ag +0.04
Steel  +0.08 Tube deposits; Total dements 17
Cu -0.10
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 47
deposits, pitiing, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown
Ti Yeliow Test Conditions
Ag L brown
Steel  Blue & yeliow Sample temperature, °F 410
Cu Green & orange Sample volume, m} 200
Mg No change Air rate, liters/hs 10
Condensate retuin Yes
TEST N9. 365-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-6 AT 347°F
Vis, I 100°F is Vis, Neut. No., Oil Loss,
cs/100°F Increase. 7- cs/210° mg KOH/g wt, %
Initial 13.10 3.19 0.29
7 days 15.45 17.9 3.55 3.37
14 days 70.3! 437 9.72 253
21 days 90.36 590 11.92 21,6
26 days 79.37 506 11.16 17.04 27
Metal Specimen Data 1 Test Cell Data
Weight change, mgjcm#: Al -0.04 Sludge in cil: ~ 200-mesh filter Trace
Ti 0.00 Centrifuge, vol ©  None
Ag -0.02
Steel —0.06 Tube deposits: Total demerits 15
Cu -4.20
Mg ~-165 Breakpoint Data
Mctal discoloration, Neut. no,, days to 1 mg KOH/g/4 days 2
deposits, pitting, 100°F vis, days to | cs/4 days 3
ar etching: Al No change .
Ti No change Test Conditions
AB L yellow
Steel  Blue-green Camole tomporatur °F 347
Cu L & M pitting Sample volume, mi 200
Mg H etching Alr rate, Yiersshr 10
Condersate return Yes




TEST NO. 365-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-7 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.69 - 3.38 0.08
7 days 14.72 7.5 3.56 0.94
14 days 15.03 9.8 3.61 1.38
21 days 15.17 10.8 3.64 1.46
20 days 15.24 11.3 3.65 1.54 8
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.04 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge,vol 7 None
Ag -0.10
Steel -0.06 Tube deposits: Total demerits 49
Cu -0.12
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change -
Ti No change Test Conditions
Ag L brown
Steel Blue-green Sample temperature, °F 347
Cu Gold Sample volume, ml 200
Mg  Nochange Air rate, liters/hr 10
Condensate return Yes
TEST NO. 365-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON M-1052(2) AT 347°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.58 - 341 0.16
7 days 14.29 5.2 3.50 0.71
14 days 14.57 7.3 3.53 1.11
21 days 14.81 9.1 3.56 1.11
26 days 14.86 94 3.60 1.18 8
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al .00 Sludge in 0il:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag 0.06
Steel - 0.08 Tube deposits:  Total demerits 58
Cu 0.42
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., days to | mg KOH/g/4 days 26+
deposits, pitting. 100°F vis, days to 1 cs/4 days 26+
or etching. Al No change
Ti No change Test Conditions
Ag Tan
Steel  Blue-green Sample temperature, °F 147
Cu L ctehing & pitting Sample volume, mi 200
Mg Peacock Auf rate, liters/he 10
Condensate retuen Yes

() Blend (1:1:1:1) of 0679, 0-67-11, 0-67-20, and 0-67-24
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TEST NO. 366-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-10 AT 401°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 15.24 - 3.98 0.28
16 hr 15.20 -0.3 391 1.55
24 hr 15.24 0.0 391 2.05
40 hr 15.13 -0.7 3.82 3.97
48 hr 16.83 +10.4 3.99 14.56 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.06 Sludge in oil: 200-mesh filter None
Ti --0.04 Centrifuge, vol % L trace
Ag -0.04
Steet  +0.06 Tube deposits: Total demerits 2
Cu ~0.18
Mg -1.60 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 35
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 45
or etching: Al L blue
Ti L yellow Test Conditions
Ag Tan
Steel  Peacock Sample temperature, °F 401
Cu Brown Sample volume, ml 200
Mg M pitting Air 1ate, liters/hr 10
Condensate return Yes
TEST NO. 368-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-10 AT 347°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢s/100°F Increase. 7 ¢s/210°F mg KOH/g wt, 7
Initial 15.24 - 308 0.28
7 days 15.52 1.8 3.97 1.55
14 days 15.30 04 3.88 2.89
21 days 20.87 36.9 4.59 26.7
26 days 34.64 127 6.49 50.5 19
Metal Speciinen Data Test Cell Data
Weight change, mg/cm?: Al 0.02 Sludge in oil 200-mesh filter None
Ti 0.00 Centrifuge, vol ¢ None
Ag 0.08
Steel  *+0.02 Tube deposits:  Tetal dements 76
Cu 0.94
Mg 0.18 Breakpoint Data
Metal diseoloration, Neut. no., days to | ing KOHg/4 days 12
deposits, pitting. 100°F vis, days to 1 vs/4 days 18
or etehing Al I yellow
I No change fest Conditions
g fan
Steel  Peacock Sample temperature, 47
Cu \ pitting Sample volume, mi 200
Mg Hrown Au rate, liters/hr Y
Condensate return Yeo
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TEST NO. 368-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-15 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % >8/210°F mg KOH/g wt, %

Initial 12.90 - 311 0.13

7 days 13.65 5.8 3.23 0.59
14 days 13.97 8.3 3.28 0.68
21 days 14.28 10.7 3.34 0.91
26 days 14.56 12,9 3.38 1.32 4

Metal Specimen Data Test Cell Data

Weight change, mg/em?: Al 0.00
Ti +0.08
Ag 0.8
Steel -0.04
Cu -0.14
Mg 000

Metal discoloration,
deposits, pitting,

or ¢tching: Al No change
Ti No change
Ag L yellow

Stee] Blue-green
Cu Orange-gold
Mg No change

Sludge in oil:

200-mesh filter None

Centrifuge, vol %7 None

Tube deposits: T

otal demerits 40

Breakpoint Data

Neut. no., days to
100°F vis, days to

1 mg KOH/g/4 days 26+
1 ¢s/4 days 26+

Test Conditions

Sarple temperature, °F 347
Sample volume, mi 200

Air rate, liters/hr
Condensate return

10
Yes

TEST NO. 368-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1000(3) AT 347°F

Vis, I 100°F vis Vis, Neut. No., Ol Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.56 - 3.37 0.15
7 days 14.38 6.0 348 0.86
14 days 14.68 8.3 3.53 1.08
21 days 14.91 10.0 3.56 1.20
26 days 15.01 107 3.58 1.23 9
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.06 Sludge in 0il:  200-mesh filter None
Ti +C.06 Centrifuge, vol %  Trzce
Ag 008
Steel 0.00 Tube deposits:  Total demerits 36
Cu -0.34
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., days to | mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel  Blue Sample temperature, °F 347
Cu Leteh g Sample volume, ml 200
Mg L gieen Alf rate, liters/hg 10
Condensate scturn Yes

(2 Blead (1:1: 111 of O67-9,0-67-11, 067-20, 067-24, and 0-68-6.

68




TEST NO. 3684, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1001(®) AT 347°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢s8/100°F Increase, 7% ¢s/210°F mg KOH/g wt, %
Initial 13.65 - 341 0.11
7 days (TS 59 3.52 0.61
14 days i4. 2 7.8 3.56 1.02
21 days 14.90 9.2 3.59 1.20
26 days 14,95 9.5 3.60 1.35 10
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.04 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.08
Steg!  -L2.06 Tube deposits: Total demerits 49
Cu -0.42
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel  Blue Sample temperature, °F 447
Cu L etching & pitting Sample volume, ml 200
Mg L green Air rate, liters/hr 10
Condensate return Yes
(a) Blend (1:1:1:1:1) of 0-67-9, 0-67-11, 0-67-20, 0-67-24, and 0-68-7.
TEST NO. 369-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 419°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢cs/100°F Increase, % ¢s/210°F mg KOH/g wt, o
{nitjal 13.34 - 3.26 0.23
16 hr 14.71 10.3 3.52 1.92
24 hr 15.12 13.3 3.58 2.42
40 hr 16.80 259 3.83 6.39
48 hr 18.40 379 4.09 10.11 4
Metal Specimen Data Test Cell Data
Weight change, mg/em2: Ay 0.04 Sludge in oil:  200-mesh filter Trave
Ti 0.00 Centrifuge, vol None
Ag 0.00
Steel  +0.02 Tube deposits:  Total demerits 81
Cu 0.82
Mg 0,00 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hs 30
deposits, pitting. 100°F vis, hr to 1 ¢s/8 hr u

or etching:

Al No change
Ti No change
Ag No change

Test Conditions

Steel  Blue-green
Cu I etching
Mg Brown

Sample temperature, °F 41y
Sample volume, ml 200
Airrate, liters/hr 10

Condensate return Yos




TEST NO. 369-2. RESULTS OF REFLUX OXIDATION-CORR{ °'ON TEST ON 0-€7-21 AT 419°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢8/100°F Increase, % cs/210°F mg KOH/g wi, %
Initial 12,92 - 3.15 0.14
16 hr 14.08 9.0 334 1.35
24 hr 14.37 11.2 3.38 1.74
40 hr 15.29 18.3 352 347
48 hr 16.75 29.6 3.73 6.43 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludgeinoil:  200-mesh filier None
Ti 0.00 Centrifuge, vol 7% None
Ag 0.00
Steel 0.00 Tube deposits:  Total demerits 9
Cu 0.00
Mg -0.28 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 34
deposits, pitting. 100°F vis, hr to 1 cs/8 hr 44
or etching: Al No change :
Ti No change Test Conditions
Ag No change
Steel  Brown-green Sample temperature, °F 419
Cu Gold Sample volume, ml 200
Mg L pitting Air rate, liters/hr 10
Condensate return Yes

TEST NO. 370-1. RESULTS OF REFLUX OXIDATION.CORROSION TEST ON 0-68-12 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, ¢
Initial 13.47 ~ 3.28 0.17
16 hr 14.36 6.6 340 0.66
24 hr 14.53 7.9 342 0.80
40 hr 14.73 94 346 095
48 hr 14.72 9.3 347 1.13 1
Metal Specimen Data Test Cell Data
Weight change, mg/cn?: Al +0.02 Sludge inoil:  200-mesh fiiter None
Ti -0.02 Centrifuge, vol None
Ag 0.00
Steel 0.00 Tub: deposits:  Total demerits 2
Cu 0.12
Mg 0.02 Breakpoint Data
Metal discoloration, Neut. no., he to | mg KOH/g/8 he 48+
deposits, pitting, 100°F vis, hr to 1 ¢3/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Gray
Steel  Blue-brown Sample temperature, °F 392
Cu Brown Sample volume, ml 200
Mg No change Adr rate, liters/hr 10
Condensate return Yes
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TEST NO. 370-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
¢s/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 13.35 - 3.32 0.14
16 hs 14.16 6.1 3.44 1.01
24 hr 14.38 i 3.46 1.57
40 hr 14.63 9.6 3.51 2.28
48 hr 14.68 10.0 3.53 2.63 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?. Al 0.00 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag +0.02
Steel  0.00 Tube deposits: Total demerits 15
Cu 0.00
Mg +0.02 Breakpoint Data
Metal discoioration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting. 100°F vis, hr to 1 ¢3/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Peacock Sample temperature, °F 392
Cu Orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes

TEST NO. 370-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-15 AT 392°F

Vis, 100°F VYis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°t mg KOH/g wt, 't
Tnitial 12.90 3.11 0.13
16 hr 13.31 32 317 0.35
24 hr 13.51 4.7 1.2 0.59
40 hr 13.78 6.8 323 1.01
45 hr 1391 7.8 327 1.40 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7 None
Ag +1.02
Steel 0.00 ['ube deposits:  Total demerits 9
Cu +0.04
Mg +).04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 38+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No chunge
Steel  Blue-brown Sampi¢ temperature, °F 2
Cu Gold Sample volume, ml 200
Mg No change Alr rate, hitersthr 1]
Condensate return Yes




TEST NO. 3704. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-888 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.85 - 3.32 0.13
16 hr 14.52 48 3.44 0.40
24 hr 14,61 55 346 0.70
40 hr 14.85 1.2 348 0.92
48 hr 14.94 79 3.50 0.90 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol % Trace
Ag +0.02
Steel 0.00 Tube depesits:  Total demerits 115
Cu 0.00
Mg +0.50 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L brown
Steel  Blue Sample temperature, °F 392
Cu Brown-green Sample volume, m} 200
Mg Gray deposit Air rate, liters/hr 10
Condensate return Yes
TEST NO. 370-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-889 AT 392°F
Vis, 100°F Vis Vis, Neut. No.. 0il Loss,
cs/100°F Increase, % ¢s/210°1 mg KOH/g wt,
Initial 13.90 - 3.33 0.12
16 y 14.57 438 343 0.49
24 kr 14.81 6.5 348 0.64
40 hr 14.97 7.7 348 0.79
48 hr 15.08 8.5 3.52 092 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7 0.2
Ag +0.02
Steel ¢.00 Tube deposits:  Total demerits 144
Cu ~0.02
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hy to 1 mg KOH//8 hr 48+
deposits, pitting, 1(:0°F vis, hr to 1 ¢s/8 hr ~8+
or etching: Al No change .
Ti No change Test Conditions
Ag L brown
Steel  Blue Sample temperature, °F 92
Cu Violet Sample volume, m} 200
Mg Brown Air rate, liters/hr 10
Condensate return Yes




TEST NO. 37046, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-890 AT 392°F

Vis. 10C°F Vis s, Neut. No., Oil Loss.
¢8/100°F Increase, es/210°F mg KOH/g wt, ‘7
Initial 14,38 342 0.17
16 hr 14.93 3.8 3.50 0.44
M hr 15.18 5.6 3.55 0.60
40 hr 15.39 7.0 3.59 0.76
48 br 15.51 7.9 3.60 0.77 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.02 Sludge inoil:  200-mesh fiiter Trace
Ti 0.00 Centrifuge, vol ¢ 0.4
Ag .00
Steel 0.00 Tube deposits:  Total demerits 75
Cu +0.02
Mg +).U6 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Bluc-green Sample temperature, °F 392
Cu Pink Sample volume, ml 200
Mg No change Alr rate, liters/hr 0
Condensate return Yes
TEST NO. 370-7. RESULTS OF REFLUX OXIDATIONLCORROSION TEST ON ATL-892 AT 392°F
Vis, 100°t Vis Vis, Neut. No.. Oil Loss,
cs/100°F Increase, es/210°1 mg KOH/g wt, °
Initial 13.89 st 0.17
16 14.51 4.5 .58 144
24 he 14.80 6.6 362 1.84
40 hr 1511 8.8 370 2.6l
438 hr 15.85 12.0 374 S 3
Metal Specimen Data Jest Cell Data
Weight change, mg/cm<: Al [(XUY) Studge tn il 200-mesh tilter None
Ti 0.00 Centrituge, sol - None
Ag 002
Steel u.un Tube deposts Totai demerits M
Cu 0.t6
Mg +0.04 Sreakpoint Data
Metal discoloration, Neut.no. bt to 1 mg KOH/g/8 he - 40
deposits, pitting, 1007 vis, hr to | oK e 14
or etehng Al No change
I No change fest Conditions
AR Lin —_
Steel  Purple Sample temperature, ! W
Cu Hrown Sample volume, i 20U
Mg No change Aar rate hiters 14
Condensate o tutn Yoo




TEST NO. 3711, RESULTS OF REFLUX OXIDATIONCORROSION TEST ON N-1000'4) AT 385°F

Vis, 100°F Vis Vo, Neut. No., Qil Loss,
s/ 100°F Increase, asr 21001 mg KOH/g wt /
Initial 13.56 - 3.37 0.15
16 hr 13.90 2.5 3142 0.50
24 hr 13,99 3.2 343 0.75
40 hr 14,30 55 346 [.19
48 hr 14.35 5.8 347 1.46 3
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.06 Sludge in oil:  200-mesh filter None
Ti BRI Centrifuge, vol 7 None
Ag ESIRTIS
Steel +0.08 Tube deposits:  Total demerits 4
Cu -0.16
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no.. hr to | mg KOH/g/8 o 48+
deposits, pitting, 100°1 vis, hr to 1 ¢s/8 hr 48+
or etchang: Al No change
Ti No change Test Conditions
Ag Tan
Steel Violet Sample temperature, °F 38§
Cu Brown Sample volume, ml 200
Mg L biue Arr rate, liters/hr 10
Condensate return Yes
(a) Blend ():1:1:1:1) of 0-679, 0-67-11, 0-67-20, 0-67-24, and 0-68-6.
TEST NO. 3721 RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-892 AT 401°F
Vis, 100°F Vis \is. Neut, No., 0il Loss.
es/100°t Increase, - v 210°% mg KOH/g wt, ¢
Initial 1389 35 0.17
It hr 1461 s2 62 1.99
4 he 14.91 3 REN MY
40 hr 16.63 %7 189 10.22
48 hr 18.39 R 4.16 16 .50 3
Metal Speciinen Data Test Cell Data
Weght change, mgem? Al 106 Sludge i ol 200-mesh filter None
I 008 Centrifuge, vol None
Ag 0.
Steel HARL Lube depovts  Total dements 4
(u 140
Mg 2 seeakpeint Data
Metal divcoloratien Neut. no., hr to | mg RO p/8 he 23
deposits, pirtting O] vas Mrto b oyl hr 4
ot ctching Al Novchange
I Nohange Test Conditions
Ap I brown
Steel Purple Sariple temperature, ) 401
fu 1 pitting & cbohing Sarple solume, mi MUY
Mg N prttene i rate, itervhy 10
Condenwate teturn Yoo
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TEST NO. 372-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON N-1001(® AT 401°F

Vis, 100°F Vis Vis, Neut. No.. Oil Loss.
cs/100°F Increase, s/ 210°F mg KOH/g wt. '3
Initial 13.65 - 341 0.11
16 hr 14.18 39 346 099
2 hr 14,32 49 3.48 1.50
40 hr 16.36 199 3.74 8.46
48 hr 18.72 311 4.10 1297 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?. Al -0.08 Siudge inoil:  200-mesh fifte; None
Ti -0.06 Centrifuge, vol */ None
Ag -0.02
Steel 0.00 Tube deposits:  Total demerits 48
Cu -0.24
Mg -0.12 Breakpoint Data
Metal discoloration, Neut. no.. hi to 1 mg KOH/g/8 lr 26
deposits, pitting. 1008 vis, hr to | cs/8 hr 33
of ¢tching: Al Nc change
Ti No change Test « 'onditions
Ag L yellew
Sicet  Blue Sample temperatare. °F 401
Cu L etching Sample volume. ml 200
Mg Brown Alr rate. liters:hr 10
Condensate returit Yes

(a) Blend (1:1:1:1:1) of 0679, 0-67-11, 0-67-20, 0-67-24, and O-68-7.

TEST NO. 373-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-62-% AT 385°F

Vis. 100°F Vis Vis. Neut. No.. Qil Loss.
cs/100°F Increase, * cs7210°1 mg KOH/g wt,
Initial 15.01 - 393 0.11
16 hr 15.27 1.7 3.95 1.31
24 15.22 1.4 394 1.39
40 hr 15.08 0.5 390 1.74
48 hr 15.06 0.3 3.59 1.90 3

Metal Specimen Data

Test Cell Data

Weight change, mg/cm?2: Al +0.02

Ti +G.06
Ag 0.00
Steel -0.02
Cu -0.10
Mg -0.90
Metal discoloration,

degosits, pitting,

or etching: Al L brown
Ti Pink

Ag L yellow
Stee]  Violet & green
Cu Brown

Sludge in oil:  200-mesh filter None
Centrifuge, vol ™ Trace

Tube deposits:  Total demerits 92

Breakpoint Data

Noat. no.. hr to 1 mg KOH/g/8 hr 48+
100°F vis. hr to 1 ¢s/8 e 18+

Test Conditions

L pitting

Sample temperature, °F 385
Sample volume, m] 200
Air rate, liters/hr HU

Condensate return Yes




|
TEST NO. 373-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON O-64-12 AT 385°F
Vis, 100°F Vis Vis, Neut. No.. Oil Loss.
¢s/100°F Increase, % es/210°F mg KOH/g wt,
Initial 13.79 - 152 0.52
16 hr 15.14 9.8 370 1.41 R
24 hr 14.54 54 368 1.85
40 hr 15.01 8.8 K 12
48 hr 14.72 6.7 .68 2.58 3
Metal Specimen Data Test Cell Data
Weight change. mg/cm?2: Al +0.04 Sludge inoil:  200-mesh filter Trace
Ti +0.06 Cemurifuge. vol 7 0.2
Ag +0.16
Steel +0.06 Tube deposits:  Total demerits 384
Cu -0.14
Mg -0.02 Breakpoint Data
Metal discoloration. Neut. no.. hr to 1 mg KOH/g/8 hr 48+
deposits, pitting. 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al Brown
Ti Brown Test Conditions
Ag Brown
Steel  Brown Sample temperature, °F 3RS
Cu Black Sample volume, ml 200
Mg Brown Aur rate. liters/hr 10
Condensate return Yes
TEST NO. 373-3. RESULTS OF REFLUX .:XIDATION-CORROSION TEST ON 0-64-18 AT 385°F
Vis. 100°F Vis Vis. Neut. No., Oil Loss,
cs/100°F Increase. = s/ 210°F mg KOH,g wt. 7
Initial 16.84 - 4.29 0.11
16 hr 7.1 +1.6 4.30 1.36
24 hr 17.04 +1.2 4.30 1.49 :
40 hr 16.75 -0.5 418 2.58 {
48 hr 16.50 =20 4.04 6.93 3
Metal Specimen Data Test Cell Data
Weight change. mg/cm2: Al -0.06 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol - Trace
Ag  -0.02
Steel 0.06 Tube deposits:  Total demerits 36
Cu -0.16
Mg -0.12 Breakpoint [Mta
Metai discoloration, Neut. no.. hr to 1 mg KOH/g/8 I, 38
deposits. pitting. 100°F vis. hr to 1 cs/8 hr 48+
or etching: Al L green .
Ti Green Test Conditions -
Ag L yellow
Steel  Yellow-green Sample temperature, °F 338z
Cu Peacock Sample volume, ml 200
Mg Gray Ailr rate, liters/hr 10 ’
Condensate return Yes 3
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TEST NO. 3734, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-7 AT 385°F

Vis, 100°F Vis Vis, Neut. No., il Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt,
Initial 17.34 - 4.58 0.26
16 hr 17.04 ~-1.7 447 0.94
24 hr 16.87 -2 4.44 1.12
40 hr 16.44 -5.5 4.23 1.53
A8 hr © 1559 -10.1 4.05 3.29 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.04 Sludge in oil:  200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 82
Cu -0.10
Mg -0.16 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al L brown
Ti Brown Test Conditions
Ag L brown
Steel  Blue-green Sample temperature, °F 385
Cu Orange Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes

TEST NO. 373-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-9 AT 385°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14.87 - 3.69 0.04
16 hr 15.04 1.1 3.72 0.67
24 hr 14.99 0.8 372 0.84
40 hr 14.94 0.5 3.69 1.09
48 hr 14.87 0.0 3.66 1.28 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.06 Sludge in oil: ~ 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
Ag -0.02
Steel —0.04 Tube deposits: Total demerits 45
Cu -0.30
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L yeilow
Ti Yeliow Test Conditions
Ag L brown
Steel  Blue Sample temperature, °F 385
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 3736, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-24 AT 385°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.04 - 3.47 0.24
16 hr 13.15 0.8 345 1.23
24 hr 13.20 1.2 3.46 1.48
40 hr . 13.24 1.5 3.44 2.00
48 hr 13.26 1.7 3.45 2,30 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.10 Sludge inoil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag  —0.02
Steel  +0.04 Tube deposits:  Total demerits 4
Cu -0.12
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel L brown Sample temperature, °F 385
Cu Brown Samptle volume, mi 200
Mg L blue Air rate, liters/hr 10
Condensate return Yes
TEST NO. 374-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-624 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss.
=8/100°F Increase, % cs/210°F mg KOH /g wt,
Initial 15.01 - 393 0.11
16 hr 15.12 0.7 394 144
24 hr 15.21 1.3 3.91 1.62
40 hr 15.02 0.1 3.88 1.96
48 hr 15.19 1.2 3.79 6.89 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 002
Steel  +0.06 Tube deposits: Total demerits 106
Cu -0.28
Mg -1.88 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 40
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown
Ti Pink Test Conditions
Ag Yellow
‘ Steel Green Sample temperature, °F 392

Cu L etching
Mg L pitting

Sample volume, ml 200
Air rate, liters/hr 10
Condenszate return Yes




TEST NO. 374-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, it
Initial 13.79 - 352 0.52
16 hr 15.00 8.8 3.73 I
24 hr 15.01 8.8 3,70 223
40 hr 15.0t 8.8 in 275
48 hr 14.82 1.5 3.69 3.24 3
|
Metal Spscimen Data Test Cell Data
Weight change, mg/cm?: Al +0.26 Sludge in oil:  200-mesh filter Trace
Ti +0.24 Centrifuge, vol " 0.2
Ag +0.10
Steel  +0.18 Tube deposits:  Total demerits 406
Cu +0.04
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
depasits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al Brown deposit
Ti Brown deposit Test Conditions
Ag Brown
Steel  Black Sample temperature, °F 392
Cu Black Sample volume, m} 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 374-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON O-64-18 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, % cs(210°F mg KOH/g wt,
Initial 16.84 - 4.29 0.11
16 hr 17.03 +1.1 4.28 1.53
24 hy 16.91 +0.4 423 299
40 hr 16.75 -0.5 4.06 7.71
48 hr 18.31 +8.7 4,27 13.06 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Siudge in oii:  200-mesh filter None
Ti +0.04 Centrifuge, vol ¢ Trace
Ag +0.04
Steel 0.00 Tube deposits:  Total demerits 96
Cu -0.32
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 15
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 46
or etching: Al L green
Ti L green Test Conditions

Ag Green-yellow

Steel  Yellow
Cu L etching
Mg Gray

Sample temperature, °F 392

Sample volume, mi 200
Alr rate, liters/hr 10
Condensate return Yes
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TEST NO. 375-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0686 AT 374°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.10 - 3.19 0.29
16 hr 13.87 5.9 331 0.84
U hr 14.04 7.2 3.34 1.12
40 hr 14.35 9.5 3.38 1.63
48 hr 14,61 11.5 3.43 213 3
Metal Specimen Data Test Cell Data ﬁ
Weight change, mg/cm2: Al -0.08 Sludgein oil:  200-mesh filter None
Ti +0.02 Centrifuge,vol %  None
Ag  -0.02
Steel  0.00 Tube deposits:  Total demerits 13
Cu -0.24
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti L yellow Tesi Conditions
Ag L brown
Steel Brown & purple Sample temperature, °F 374
Cu L etching Sample volume, ml 200
Mg L green Air rate, liters/hr 10
Condensate return Yes
TEST NO. 376-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-624 AT 401°F
Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
¢s$/100°F Increase, % cs/210°F mg KOH/g wt, 7%
Initial 15.01 - 393 0.11
16 hr 15.18 1.1 391 1.65
24 hr 15.10 0.6 3.89 1.93
40 hr 17.21 14,7 4.09 12.18
48 hr 30.74 104 691 15.70 S
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.04 Sludgein oil:  200-mesh filter Trace
Ti +0.10 Centrifuge,vol % 0.2
Ag  +0.04
Steel -0.04 Tube deposits: Total demerits 210
Cu -0.56
Mg -190 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 29
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 34
or etching: Al Brown
Ti Pink Test Conditions
Ag  Pink
Steel  Green Sample temperature, °F 401
Cu L etching Sample volume, ml 200
H pitting & etching Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 376-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.79 - 3.52 0.52
16 hr 15.31 11.0 3.70 2.13
24 hr 14,92 8.2 3.69 2.52
40 hr 14,97 8.6 n 3.55
48 hr 15.14 9.8 3.73 5.24 3
Metal Specirnen Data Test Cell Data 4
Weight change, mg/cm?2: Al +0.38 Sludge in oil:  200-mesh filter 1.7
Ti +0.34 Centrifuge, vol % 0.2
Ag +0.28
Steel  +0.28 Tube deposits:  Total demerits 457
Cu -0.04
Mg +0.44 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al Brown deposit
Ti Black deposit Test Conditions
Ag Black d:xposit
Steel  Black deposit Sample temperature, °F 401
Cu Brown Sample volume, ml 200
Mg Brown deposit Air rate, liters/hr 10
Condensate return Yes

TEST NO. 376-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢cs/100°F Increase, 7% ¢cs/210°F mg KOH/g wt, %
Initial 16.84 - 429 0.11
16 hr 16.90 +0.4 4.23 1.93
24 hr 16.48 -2.1 4,08 3.47
40 hr 18.91 +12.3 4.34 8.88
48 hr 21.17 +25.7 4,74 18.37 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.06 Sludge in oil: ~ 200-mesh filter Trace
Ti +0.06 Centrifuge, vol % Trace
Ag +0.06
Steel  +0.02 Tube deposits: Total demerits 68
Cu -0.74
Mg +0,02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 10
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 31
or etching: Al L green
Ti Green-yellow Test Conditions
Ag Green-yellow
Steel Gold Sample temperature, °F 401
Cu L etching Sample volume, ml 20C
Mg Brown Alr rate, liters/hr 10
Condensate return Yes




TEST NO. 377-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 410°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.79 - 3.52 0.52
16 hr 15.09 9.4 3.74 2.52
24 hr 15.09 9.4 3.73 3.33
40 hr 16.89 22,5 3.99 11.15
48 hr 19.03 38.0 4.39 15.14 6
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: A} +0.54 Sludge in 0il:  200-mesh filter Trace
Ti +0.44 Centrifuge, vol % Trace
+(0.22
Steel  +N.34 Tube deposits: Total demerits 470
Cu ~-0.80
Mg +0.40 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 22
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 34
or etching: Al Black deposit
Ti Black deposit Test Conditions
Ag Black deposit
Steel  Black deposit Sample temperature, °F 410
Cu L etching Sample volume, ml 200
Mg Black deposit Air rate, liters/hr 10
Condensate return Yes
TEST NO. 377-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 410°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.48 - 3.25 0.21
16 hr 14.62 8.5 3.43 0.88
24 hr 14.82 9.9 345 1.2§
40 hr 15.52 15.1 3.57 2.06
48 hr 17.03 26.3 3.78 5.38 S
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil: ~ 200-mesh filter Trace
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel +0.10 Tube deposits: Total demerits -
Cu +0.66
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 45
or etching: Al L yellow
’ Ti L yellow Test Conditions
Ag Tan
Steel  Blue-green Sample tempe.ature, °F 410
Cu Brown deposit Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 378-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-12 AT 401°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢8/100°F Increase, % cs{210°F mg KOH/g wt, %
Initial 13.47 - 3.25 0.17
16 hr 14.45 7.3 341 0.81
24 hr 14.61 8.5 343 096
40 hr 14.92 10.8 348 1.23
48 hr 15.11 12.2 352 199 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.02 Sludge in oil:  200-mesh filter None
Ti +0.08 Centrifuge,vol %  None
Ag +0.06
Steel -0.06 Tube deposits: Total demerits 4
Cu -0.20
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr t» 1 mg KOH/g/8 hr 46
deposits, pitting, 100°F vis, hr to 1 ¢cs/8 hr 48+
or etching: Al No change :
Ti No change Test Conditions
Ag No change
Steel  Blue-green Sample temperature, °F 401
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes

TEST NO. 378-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.35 - 3.32 0.14
16 hr 14.31 7.2 3.46 071
24 hr 14.47 8.4 3.48 2.01
40 hr 14.83 11.1 3.54 2.84
48 hr 14,95 12.0 .57 3.51 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge in oil: ~ 200-mesh fiiter None
Ti 0.00 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 15
Cu 0.00
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel  Peacock Sample temperature, °F 401
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes

b




TEST NO. 378-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-15 AT 401°F

Vis, 100°F Vis Vis, Neut. No.,, Oil Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.90 - 3.11 0.13
16 hr 13.50 4.7 3.20 0.76
24 hr 13.69 6.1 3.23 1.04
40 hr 15.27 18.4 3.47 3.89
48 hr 16.79 30.2 3N 5.42 s
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in 0il:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel -0.04 Tube deposits: Total demerits 15
Cu -2.78
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. 10., hr to 1 mg KOH/g/8 hr 27
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 36
or etching: Al No change

Ti No change
Ag No change
Steel Blue-green
Cu M etching
Mg Gray

Test Conditions

Sample temperature, °F 401

Sample volume, ml 200
Air rate, liters/hr 10
Condensate return Yes

TEST NO. 3784, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-17 AT 401°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 12.96 - 345 0.25
16 hr 1299 0.2 341 232
24 hr 13.14 1.4 342 4,94
40 hr 16.32 25.9 3.85 19.49
48 hr 18.49 427 4.22 26.0 8
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag ~-0.02
Steel -0.08 Tube deposits:  Total demerits 11
Cu -0.70
Mg ~7.54 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hr 9
deposits, pitting, 100°F vis, hr to 1 cs/8 he 29
or etching: Al No change
Ti No change Test Conditions

Ag Tan
Steel Brown

Cu L etching

Mg M etching & H pitting

Sample temperature, °F 401

Sample volume, ml 200
Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 379-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-896 AT 385°F

i Vis, 100°F Vis Vis, Neut. No., Qil Loss,
c3/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.93 - 3.59 0.32
16 hr 14,13 14 3.64 091
24 hr 14,19 19 3.65 1.18
40 hr 15.72 12.8 3.86 8.85
48 nr 18.13 30.2 4.24 16.73 6
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.02 Sludge inoil:  200-mesh filter None
Ti -0.06 Centrifuge, vol % Trace
Ag ~0.04
Steel  +0.02 Tube deposits: Total demerits 18
Cu -0.40
Mg -0.12 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 36
or etching: Al L brown
Ti Purple Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 385
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 379-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-898 AT 385°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.82 - 3.59 0.32
16 hr 13.93 08 361 0.86
24 hr 13.96 1.0 362 1.11
40 hr 15.74 139 379 10.64
48 hr 17.49 26.6 4.14 17.35 6
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel  +0.04 Tube deposits: Total demerits 30
Cu -0.60
Mg -0.36 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 ht 29
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 34
or etching: Al L brown
Ti Pink Test Conditions
Ag  yellow
Steel  lue-green Sample temperature, °F 385
Cu . etching Semple volunte, mi 200
Mg L etching Air rate, liters/hr 10

Condensate return Yes




TEST NO, 379-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-899 AT 385°F

Vis, 100°F Vis Vis, Neut. No., Oif Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 14.08 - 367 0.34
16 hr 14,19 0.8 3.68 0.91
24 hr 14,22 1.0 3.69 1.28
40 hr 16.15 14.7 402 12.26
48 hr 17.73 259 4,19 18.04 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % Trace
Ag 0.00
Steet  +0.06 Tube deposits:  Total demerits 32
Cu -1.06
Mg ~0.58 Breakpoint Data
Metal discoloration, Neut. 1,0., hr to 1 mg KOR/g/8 hr 27
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 33
or etching: Al L brown
Ti Pink Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 385
Cu L etching Sample volume, ml 200
Mg L etching Air rate, liters/hr 10
Condensate return Yes

TEST NO. 380-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-13 AT 385°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14.63 - 3.58 0.18
16 hr 1491 1.9 36!l 042
24 hr 14.96 23 3.61 0.76
40 hr 15.06 29 3.64 1.13
48 hr 15.11 33 364 118 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?. Al -0.12 Sludge in oil:  200-mesh filter None
Ti 0.08 Centrifuge, vol % None
Ag  +0.04
Stee! 0.02 Tube deposits:  Total demerits N
Cu - 0.08
Mg 0.00 Breakpoint Data
M.l dascoloration, Neut. no., hr to | mg KOH/g/8 \s 48+
deposits, pitting, L00°F vis, hr to | cs/8 \r 43+
ot etching: Al Nn change
Ti No change Test Conditions
Ag Tan
Steel  Pink Sample temperative, °F 38s
Cu Gold Sample volume, m} 200
Mg No change Air rate, liters/he 10
Condensate return Yes
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TEST NO. 380-2. RESULTS OF REFLUX OXIDATION {URROSION TEST ON 65-L-114 AT 385“F

Vis, 1C0°F Vis Vis, Neut. No.. Oil Loss,
<s/100°F Increase, % cs/210°F mg KOH/g w7
«nitial 13.53 - 354 0.10
16 hr 14.12 44 3.64 1.)6
24 hr 14.07 40 362 1.29
40 hr 14.03 3.7 362 LY
48 hr 14.01 35 361 1.74 4
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.10 Sludge in oil:  200-mesh filter Trace
T 0.00 Centrifuge, vol = 0.4
Ag +0.12
Steel -0.04 Tube deposits:  Total demerits 94
Cu -0.08
Mg -0.52 Breakpoint Data
Metal discoloration, Neut_no_ hrto 1 mg KOH/g/8 ks 48+
deposits, pitting. 100°F vis,hr to | os/8 I 48+
or eiching: Al L green & pink
T Peacock Test Conditions
Ag Pink -
Steel  Blue, green, & plak Sample temperature, °F 385
Cu Orange Sample velume, mi 205
Mg  pitting & etching Air rate. liters/hr 10
Candensate return Yes

-~

TEST NO. 380-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-897 AT 385°F

Vis, 100°F Vis Vis, Neut. No.. Oil Loss.
¢s/100°F Increase, % cs{210°F mg KOH/g w, %
Initial 13.70 - 3.57 0.32
16 hr 13.80 0.7 3.59 0.83
24 hr 13.86 12 3.59 1.10
40 hr 1541 125 3.81 9.41
48 hr 16.91 234 4.06 16.55 4
Metal Specimen Data Test Cell Data
Weighi change, mg/cm?: Al -0.08 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol % Trace
Ag +0.06
Steel -0.06 Tube deposits: Total demerits 40
Cu -1.36
Mg -022 Breakpoint Data

Metai discoloration,
deposits, pitting,

or etching:

Al L brown
Ti L purple
Ag L yellow
Steel  Blue-green
Cu L etching
Mg L etching -

Neut. no., hr to 1 mg KOHie'S ar 29

100°F vis, hrto 1 ¢s/8?

314 36

Test Conditions

Sample iempesature, °F
Sample volume, ml

Air rat2, liters/hr
Condensate return

385
200
10

Yes
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TEST NO. 381-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-12 AT 410°F

1
Vis, 100°F Vis Vis, Newt. No.. Oil Loss.
2/100°F Increase, % «/210°F mg KOH/g wt, "} 1
Initial 13.47 - 3.28 0.37
16 hr 14.60 84 37 098
24 1433 10.1 348 1.1 :
40y 1561 159 359 275
48 hr 16.30 247 n 546 3
Metal Specimen Data Test Cell Data ) )
Weight change, mg/cm?: Al +0.02 Sthudge m oll:  200-mesh filter None
Ti +0.02 Centnifuge, vol * None
Ag +002
Steel 0.00 Tube deponis:  Total demerits 10
Cu ~0.22
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no.. hr 10 1 mg KOH/g/8 hr 3
depcsits, pitting, 100°T vis. hr to | 38 hr =
or etching: Al No charge
T No change Test C<.anttions
Steel  Blue Sample =iperature, °F 410
Cu L etching Saple voiume. ml 200
Mg Gnay A rate, bters;hr 10
ConcGensat~ return Yes
TEST NO. 381-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 410°F
Vis, 100°F Vis Vs, Neut_ No., Oil Loss,
cs/100°F Increase, % cs{210°F mg KOH,/g w1, e
Initial 13.35 - 3.32 0.14
16 hr 11.4 8.2 349 1.83
24 br 14,68 100 3.51 247
40 hr 15.19 138 36l 367 : b
48 hr 15.52 163 3.65 497 3
Mezal Specimen Data Test Cell Data . ‘
Weight change, mg/cm?: Al (.04 Sludge in oil:  200-mesh filter None
Te -0.04 Centrifuge, vol ®  None
Ag 1002
Steel  -0.06 Tube deposits:  Total demerits i2
Cu +0.18
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 43
dcposits, pitting, 100°F vis, hr to | cs/8 ir 48+ :
or etching: Al No change "
Ti No change Test Conditions
Ag Yellow - ;
Steel  Pezcock Sample temperatusre, °F 410 :
Cu Gold Sample volume, ml 200 :
Mg Gray Air rate, liters/he 10
Condensate return Yes
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TEST NC. 382-1. RESULTS OF REFLUX OXIDATION-CORRUSION TEST ON C-09-1 AT 428°F

Vis, 100°F Vis Vis. Neut. No., Oil Loss,
cs/100°F Increase, % «$/210°F mg XOH/g wt, %
Initial 28.62 - 5.34 045
16 hr 3231 15.0 5.87 1.03
4 3382 ! 18.2 599 099
40 hr a7 29.2 6.29 2.24
48 hr 40.21 405 6.12 425 4
J 1
Metal Specirnen Data Test Cell Data
Weight change, mg/cm2: Al -0.08 Studge inoil:  200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag  -002
Steel -0.06 Tube deposits:  Total demerits 71
Cu -0.22
Mg - Breakpoint Data
Metal discoloration, Neut. no_, hr tn 1 mg KOR/g/& hx 38
deposits, pitting. 100°F vis, hr to } ¢s/8 hr 30
or etching: Al No change
T No ch.nge Test Conditions
Ag L yellow
Steel  Biue Sample t=mperature, °F 428
Cu L etching & pitting Sample valume, ml 200
Mg - Air rate, lites/L.: 10
Condensate return Yes
TEST NO. 382-2. RESULTS OF REFLUX OXIDATION CORROSION TEST ON 0-69-1 AT 428°F
Vis, 1V°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 2862 - 5.34 0.45
16 hr 32.96 15.0 5.87 0.98
RERTYS 33.78 18.0 5.98 1.18
40 hr 36.11 26.2 6.16 196
48 hr 38.26 337 6.54 4.16 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.06 Sludgein oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag +0.02
Steel -0.06 Tube deposits:  Total demerits 66
Cu -0.28
Mg - Breakpoint Data
Mztal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 10G°F vis, hr to 1 cs/8 hr 31
of etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blus Sample temperature, °F 428
Cu L. etching & pitting Sample volume, ml] 200

Mg -

Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 383-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-13 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14.63 - 3.58 0.18
16 hr 14.95 2.2 3.60 0.59
24 hr 14.99 2.5 361 0.86
40 hr 15.21 4.0 363 1.10
48 hr 15.19 3.8 362 1.30 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.06 Sludge in oil: 200w ¥esh filter Nornc
Ti +0.12 Centrifuge, vol %  None
Az +0.04
Steel  10.08 Tube deposits: Total denerits 36
Cu -0.14
Mg +0.20 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Gray
Steel  Violet Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes

TEST NO. 383-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-17 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.96 - 345 0.25
16 hr 12.97 0.1 342 1.64
24 hr 13.02 0.5 3.45 2.09
40 hr 14.87 14.7 3.63 13.35
48 hr 1691 30.5 3.94 214 7
Metal Specimen Data Test Cell Data

Weight change, mg/cm2: Al +0.10

Ti +0.12
Ag +0.12
Steel  +0.16
Cu -0.36
Mg -3.14
Metal discoloration,
deposits, pitting,
or etching: Al L blue
Ti No change
Ag Tan

Steel  Brown
Cu L etching
Mg L pitting & M etching

Sludge in oil:  200-mesh filter None
Centrifuge, vol % None

Tube deposits: Total demerits 6

Breakpoint Data

Neut. no., hr to 1 mg KOH/g/8 hr 26
100°F vis, hr to 1 cs/8 hr 33

Test Conditions

Sample temperature, °F 392

Sample volume, mi 200
Air rate, liters/hr 10
Cordensate return Yes
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TEST NO. 383-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-891 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 13.95 - 3.34 0.16
16 hr 14.65 5.0 3.46 0.40
24 hr 14.79 6.0 3.47 0.59
40 hr 15.04 7.8 3.52 0.78
48 hr 15.12 8.4 3.54 0.94 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0,22 Sludge in oil:  200-mesh filter Trace
Ti +0.10 Centrifuge, vol % None
Ag 4014
Steel  +0.06 Tube deposits: Total demerits 13
Cu 0.00
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °F 392
Cu Pink Sample volume, m| 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 384-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-8 AT 410°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 13.34 - 3.26 0.23
16 hr 14.54 9.0 3.51 1.67
24 hr 14.87 11.5 3.53 203
40 hr 15.41 15.5 3.63 3.16
48 hr 15.97 19.7 371 5.45 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.14 Sludge in oil: ~ 200-mesh filter Trace
Ti +0.08 Centrifuge, vol 7 Trace
AP 0.00
Srzel  +0.16 Tube deposits:  Total demerits 51
CuL -0.18
Mg +0.02 Breakpoint Data
Metal discoloration, New:. no., hr to 1 mg KOH/g/8 hr 38
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °F 410
Cu Brown Sample volume, ml 200
Mg Brown Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 385-1. RESULTS OF REFLUX OXIDATI “W-CORROSION TEST ON 0-69-1 AT 464°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 28.62 - 5.34 045
16 hr 35.02 224 6.14 2.81
24 hr 3771 31.8 6.45 4.04
40 hr 48.36 69.0 7.71 7.59
48 hr 56.47 97.3 8.63 9.57 7
Metal Specimen Data Test Cell Data )
Weight change, mg/cm?: Al +0.02 Sludge in oil:  200-mesh filter None
Ti +0.12 Centrifuge, vol %7 . None
A +0.10
Steel  +0.10 Tube deposits: Total demerits 69
Cu -0.50
Mg - Breakpoint Data
Metal discoloration, Meut. no., hr to 1 mg KOH/g/8 hr <8
deposits, pitting, 100°F vis, hr to 1 cs/8 hr <8
or etching: Al L brown
Ti L brown Test Conditions
Ag L brown -
Steel  Green Samnle temperature, °F 464
Cu L etching Sample volume, ml 200
Mg - Air rate, liters/hr 10
Condensat- return Yes
TEST NO. 385-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-1 AT 464°F
Vis, 100°F Vis Vis, Neut. No., QOil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
o
Initial 28.62 - 5.34 0.45
16 hr 35.30 23.3 6.17 2.56
24 hr 38.73 35.3 6.56 443 .
40 hr 52,79 84.5 8.17 7.73 .y
48 hr 63.71 123 9.40 15.79 7 1
Metal Specimen Data Test Cell Data i ‘
Weight change, mg/cm2: Al +0.08 Sludge in oil:  200-mesh filter None :
Ti +0.02 Centrifuge, vol % None %
Ag +0.02 ;?_
Steel  +0.20 Tube deposits: Total demerits 80 §
Cu -0.66 &
Mg - Breakpoint Data }3
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 8 § |
deposits, pitting, 100°F vis, hr to 1 cs/8 hr <8 kR
or etching: Al No change :
Ti L brown Test Conditions
Ag L yellow
Steel  Green Sample temperature, °F 464
Cu L etching Sample volume, ml 200
Mg Air rate, liters/hr 10
Condensate return Yes

bt R i e




i

e S e P A e Ay < im gyt < w s e o on

TEST NO. 386-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-17 AT 385°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.96 - 345 0.25
16 hr 14.08 8.6 343 0.82
. 24 hr 14,27 10.1 3.46 0.72
40 hr 14,58 12.5 3.50 1.93
48 hr 14.70 134 3.53 2.15 0
. Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.04 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol ‘% None
Ag -0.10
Steel 0.00 Tube deposits: Total demerits 5
Cu +0.04
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel  Peacock Sample temperature, °F 385
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 387-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 401°F
: Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14.19 6.8 3.35 062
24 hr 14.35 8.0 3.38 0.68
40 hr 14.58 9.7 342 1.05
48 hr 14.77 111 3.44 1.28 1
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.06 Sludge in 0il: ~ 200-mesh filter None
Ti -0.02 Centrifuge, vol % None
Ag 002
Steel  +0.10 Tube deposits: Total demerits 15
Cu -0.12
Mg +0.64 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 43+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti L yellow Test Conditions
Ag L yellow
Steel  Peacock Sample temperature, °F 401
Cu Brown & L green Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 3872, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1® AT 401°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 3.34 0.52
24 hr 14.37 8.1 3.38 0.75
40 hr 14.64 10.2 342 1.00
48 he 14.76 1.1 3.44 1,29 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.10 Sludgein oil:  200-mesh filter None
Ti +0,04 Centrifuge, vol % None
Ag -0.06
Steel  +0.10 Tube deposits: Total demerits 12
Cu -0.06
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti L yellow Test Conditions

Ag L yellow

Steel  Blue & L green
Cu Brown & L green

Mg No change

Sample temperature, °F 401

Sample volume, ml
Air rate, liters/hr
Condensate return

200
10
Yes

(a) 10 ppm powdered iron added to initial 200-ml sample.

TEST NO. 387-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 @) AT 401°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, 7% ¢s/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 3.34 0.50
24 hr 14.35 8.0 3.37 0.68
40 hr 14.62 10.0 342 092
48 hr 14.73 10.8 3.4 1.35 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.04 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag +0.02
Steel -0.02 Tube deposits: Total demerits 18
Cu -0.04
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+

or etching: Al No change
Ti No change
Ag L yellow
Steel  Peacock

Cu Browit & L green

Mg No change

Test Conditions

Sample temperature, °F 401

Sample volume, ml
Air rate, liters/hr
Condensate return

200
10
Yes

(a) 40 ppm powdered iron added (v initial 200-ml sample,




TEST NO. 3874, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1®) AT 401°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14.18 6.7 3.35 045
24 hr 14.34 79 3.38 0.66
40 hr 14.63 10.1 343 0.93
48 hr 14.77 11.1 344 1.25 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.06 Sludge in oil:  200-mesh filter Nore
Ti -0,02 Centrifuge, vol 7% None
Ag +0.04
Steel +0,06 Tube deposits: Total demerits 15
Cn -0.06
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown
Ti L brown lest Conditions
Ag L brown
Steel  Blue & L green Sample temperature, °F 401
Cu Brown & L green Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
(a) 80 ppm powdered iron added to initial 200-ml sample.
TEST NO. 387-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-13 AT 401°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 14.63 - 3.58 0.18
16 hr 14.94 2.1 3.60 1.30
24 hr 15.04 2.8 361 1.46
40 hr 15.53 6.2 365 3.84
48 hr 16.25 11.1 3.75 7.67 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.04 Sludge in 0il:  200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag -0.08
Steel 0.00 Tube deposits: Total demerits 98
Cu -2.96
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 32
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 47
or etching: Al L yellow
Ti No change Test Conditions
Ag Gray
Steel  Purple Sample temperature, °F 401
Cu M pitting & L etchmy Sample volume, ml 200

Mg L yellow

Air rate, liters/hr 10
Condensate return Yes
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TEST NO, 388-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-14 AT 419°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.35 -~ 3.32 0.14
16 hr 1331 -0.03 340 5.67
24 he 1545 +15.7 3.70 6.10
40 hr 26.64 +99.6 5.87 26.0
48 hr 162.8 +1119 28.25 329 13
Metal Specimen Data Test Cell Data
Weight change, mgfcm?: Al +0.04 Sludge in oil:  200-mesh filter Trace
Ti +0,02 Centrifuge,vol 7. 0.2
Ag -0,08
Steel +0.06 Tube deposits: Total demerits 144
Cu -1.04
Mg -350 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 27
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 16
or etching: Al L brown
Ti L yellow Test Conditions
Ag Tan
Steel Brown Sample temperature, °F 419
Cu L pitting & etching Sample volume, m) 200
Mg  67% destroyed Air rate, liters/hr 10
Condensate return Yes
TEST NO. 389-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-814 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt, 7
Initial 1345 - 3.37 0.23
16 hr 14.32 6.5 3.51 0.68
24 hr 14,56 8.3 3.55 1.14
40 hr 17.79 323 4.01 9.67
48 hr 19.47 4438 4.28 14.20 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al 0.00 Sludge inoil:  200-mesh filter Trace
Ti -0.02 Centrifuge,vol 7 0.6
Ag +0.06
Steel 0.00 Tube deposits:  Total demerits 26
Cu -0.98
Mg -0.50 Breakpoint Data
Metal discoloration, Neut. no . hr to 1 mg KOH/g/8 hr 27
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 27
or etching: Al No change
Ti L yellow Test Conditions
Ag Tan
Steel  Blue & pink Sample temperature, °F 392
Cu M etching Sample volume, ml 200
Mg L pitting Alr rate, liters/hr 10
Condensate return Yes
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TEST NO, 389-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-896 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 1393 - 3.59 0.32
16 hr 14,18 1.8 3.62 1.17
24 hr 14,30 2.7 3.64 *.99
40 hr 16.90 213 4.04 13.49
48 hr 18.90 357 4.36 17.38 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.10 Sludge in oil:  200-mesh filter L trace
Ti +0.02 Centrifuge, vol % Trace
Ag 0.00
Steel —0.12 Tube deposits: Total demerits 24
Cu -0.80
Mg -0.62 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 23
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 30
or etching: Al L brown
Ti Yellow & purple Test Conditions
Ag L brown
Steel Blue & green Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg L pitting Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 389-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-897 AT 39°°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.70 - 3.57 0.32
16 hr 13.90 1.5 3.62 1.23
24 hr 1398 20 3.62 1.65
40 hr 16.57 209 4,00 14.41
48 hr 18.28 334 429 18.55 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.18 Sludge in oil:  200-mesh filter None
Ti ~0.04 Centrifuge, vol % Trace
Ag -0.06
Steel 0.00 Tube deposits: Total demerits 24
Cu -2.08
Mg -0.82 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hr 26
deposits, pitting. 100°F vis, hr to 1 cs/B hr 29
or etching: Al L brown
Ti Yeliow & purple Test Conditions
Ag L brown
Steel Blue & green Sample temperature, °F 392
Cu L etching Sample volume. ml 200
Mg L etching Air rate, liter./hr 10
Condensate return Yes

97




Co e e SR n

S s

TEST NO. 389-4. RESULTS OF REFLUX OXIDATION - CORROSION TEST ON ATL-898 AT 392¢F

Vis, ! 100°F Vis Vis, Neut. No., Gil Loss,
cs/100°F l Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 13.82 ! : 3.59 0.32
16 hr 13.96 I 1.0 3.62 1.09
24 hr 14.16 25 3.64 248
40 hr 16.80 216 4,03 13.87
48 hr 17.65 277 4,32 20.2 5
Metal Specimen Data Test Celi Data
Weight change, mg/cm?: Al +0.18 Sludge in oil:  200-mesh filter None
Ti +0.06 Centrifuge, vei % Trace
Ag  +0.04
Steel +0.10 Tube deposits: Total dems ..ts 21
Cu -044
Mg -L1.28 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 18
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 2]
or etching: Al Lbrown
Ti  Pink Test Conditions
Ag L brown
Steel Blue & creen Sample temperature, °F 392
Cu  Letchir; Sample volume, ml 200
Mg  Letching & pitting Air rate, liters/hr 10
Condensate return Yes
TEST NO. 389-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-899 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 14.08 - 3.67 0.34
16 hr 14.26 1.3 3.69 1.22
24 hr 14.45 2.6 372 3.09
40 hr 17.05 214 4,08 15.16
48 hr 18.75 33.2 438 204 5
Metal Specimen Data Test Cell Data __#
Weight change, mg/cm3: Al 0.00 Sludge in oil:  200-mesh filter None .
Ti -0.,02 Centrifuge, vol @ Trace
+0.02
Steel  +0.,02 Tube deposits:  Total demerits 29
Cu -1.22
Mg -0.90 Breakpoint Data
Meual discoloration, .+ no. hrto ]l mg KOH/g/8 ke 1%
deposits, pitting. it vis,hrtol cy/Bhe
or etching: Al L. brown
Ti Pink Test Conditions
Ag L brown
Steel Blue & green Sample temperature, °F 392
Cu L otching Sampie volume, mi 200
Mg L etching & pitting Al rate, liters/hs 1"
Condensate return Yo




TEST NO. 389-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-900 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 30,93 - 5.54 0.65
16 hr 32,60 54 575 1,04
24 hr 3308 1.0 5.82 1.12
40 hr 34,02 10.0 592 092
48 ht 34,64 120 600 1.12 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.02 Sludge in oil: ~ 200-mesh filter None
Ti +0.14 Centrifuge, vol %  None
Ag -0.02
Steel  0.00 Tube deposits: Total demerits Z
Cu -1.06
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Blue Sample temperature, °F 392
Cu L etching Sample volume, mi 200
Mg L tiue Air rate, liters/hr 10
Condensate return Yes
1' TEST NO. 390-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-886 AT 392°F
i Vis, 100°F Vis Vis, Neut. No., Oil Loss,
i ¢cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 13.51 - 3.30 0.22
16 hr 14,28 517 345 047
24 hr 1447 7.1 347 0.64
40 hr 14,65 8.4 349 0.90
48 hr 14.74 9.1 352 1.04 3
]
Metal Specimen Data Test Cell Data
. -
Weight change, mg/cm?2: Al -0,04 Sludge in oil: ~ 200-mesh filter Trace
Ti +0.04 Centrifuge,vol % 0,2
Ag -0.14
Steel +0.04 Tube deposits:  Total demerits 32
Cu -0.10
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 rag KOH/g/8 hr 485+
deposits, pitting, 100°F vis, hr to ! cs/8 hr 48+
or etching: Al No change ey
Ti No change Test Conditions
Ag No change -
Steel Blue Sample temperature, °F 392
Cu Violet Sample volume, ml 200
Mg Brown Air rate, liters/hr 10
Condensate return Yes
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i TEST NO. 390-2. RESULTS OF REFLUX OXIDATICN-"ORROSION TEST ON ATL-901 AT 192°F
; Vis, 100°F Vis Vis. Neut. No.. Oil Loss.
€8/ 100°F Increase, % cs{210°% mg KOH/g wt, 7
Initial 13.67 - 329 0.30
16 hr 1434 49 340 043 -
24 hr 1448 59 kX ¥4 0.63
40 hr 14.66 7.2 345 0.86
48 hr 14,77 8.0 346 592 2
Metal Specimen Data Test Ccll Data

Weight change, mg/cm2: Al -0.12 Siudge in oil:  200-mesh filter Trace

Ti ~0.04 Centrifuge, vol % Trace
Ag  +0.06
Steel +0.04 Tube deposits:  Total demerits 43
Cu -0.02 1
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposit., pitting, 100°F vis, hr to 1 cs/8 hr 48+
cr etching: Al No change

Ti No change

Test Conditions
Ag No change

Stecl Blue Sample temperature, °F 392

Cu Pink Sample volume, ml 200

Mg L blue Air rate, liters/hr 10
Condensate return Yes

TEST NO, 390-3. RESULTS OF REFI UX OXIDATION-CORROSION TEST ON ATL-902 AT 392°F :

¥
Vis, 100°F Vis Vis, Neut. No., Oil Loss. :
cs/100°F Increase, % cs/210°F mg KOH/g wt, 7 !
Initial 13.55 - 3.27 0.18
16 hr 1442 6.4 3.41 0.37
24 hr 14.55 74 343 0.54 )
40 hr 14.75 8.9 3.46 0.79 ;
18 hr 14.82 94 3.48 0.81 3 |
I
Metal Specimen Data Test Cell Data »
Weight change, mg/cm?2: Al -0.08 Sludge in 0il:  200-mesh filter None
Ti -0.04 Centrifuge, vol % Trace
Ag +0.04
Steel 0.00 Tube deposits: Total demerits 10
Cu -0.06
Mg -0.10 Breakpoint Data i
Metat discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 43+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions .
Ag L yellow
Steel  Blue Sample temperature, °F 392
Cu Green Sample volume, ml 200
Mg Brown Air rate, liters/hr 10
L Condensate return Yes




TEST NO, 321-1. RESULTS OF REFLUX OXIDAT!ON-CORROSION TEST ON RAO-21-68 AT 392°F

Vis, 100°F Vis Vis Neut. No., Qil Loss,
co/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 21.60 - 506 0.15
16 hr 0.25 9.5 538 e.29
24 hr 30.85 11.8 545 0.35
40 br 3170 149 556 0.40
48 hr 31.9¢ 15.9 5.60 044 4
Metal Specimen Data Test Cell Data
Weight change, mz/cm?: Al +0.04 Sludge in oil:  200-mesh filter None
Ti -0.06 Centrifuge, vol %  None
Ag ~0.06
Steel +0.12 Tube deposits: Toual demerits 1
Cu -0.06
| 91 -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etchuig: Al No change
Ti No charze Test Conditions
AE Yellow
Steel Bhle Sample temperature, °F 392
Cu Pink Sample volume, ml 200
Mg  Nochange Alr rate, liters/hr 10
' Condensate return Yes
TEST NO. 391-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-22-68 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, 7
Initial 1691 - 4,29 0.12
16 tir 17.05 +0.8 428 1.56
24 hr 16.90 -0.1 4.21 1.93
40 hr 16,76 -0.9 4,06 8.11
48 hr 18.55 +9.7 4,31 1445 4
Metal Specimen Data Test Cell Data
Weight change, mgfcm?2: Al +0.10 Shidgein cil:  200-mesh filter None
Ti -0.02 Centrifuge, vol % Trace
Ag -0.,08
Steel +0.02 Tube deposits: Totz! demerits 58
Cu -0.26
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 41
or etching: Al L green
Ti L green Test Conditions
Ag L green

Steel  Yellow
Cu L etching
Mg Tan

Sample temperature, °F
Sample volume, ml

Air rate, liters/hr
Condensate return

392
200
10

Yes
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TEST NO. 391-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-23-68 AT 392°F

or etching:

Al No change
Ti No change
Ag No change

Steel Blue
Cu H etching
Mg L brown

Vis, 100°F Vis Vis, Neut. No, 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.55 - 3.26 0.16
16 hr 14.32 5.7 339 048
24 hr 14 51 71 341 0.70
40 hr 14.77 9.0 346 0.82
48 hr 14,83 94 148 1,02 2
Metal Specimen Data Test Cell Data
Weight change, mg/em2: Al +0.06 Sludgein oil:  200-raesh filter Trace
Ti -0,04 Centrifuge, vol%  None
Ag -0.10
Steel +0.02 Tube deposits: Total demerits 4
Cu -0.02
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change -
Ti No change Test Conditions
Ag L brown
Steel Blue Sample temperature, °F 392
Cu Brown Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensa.. return Yes
TEST NO. 3914, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-24-68 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 21,27 - 545 0.18
16 hr 29,14 6.9 5.53 1.32
24 hr 30.09 103 5.60 1.7
40 hr 33.64 234 599 1.08
48 hr 36.16 326 6.30 0.88 7
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.02 Sludge inoil:  200-mesh filter None
Ti -0.04 Centrifuge,vol %  None
Ag  -002
Steel +0.10 Tube deposits: Total demerits 12
Cu -6.86
Mg -0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to | cs/8 e 23

Test Conditicns

Sample temperature, °F 392

Sample vclume, ml 200
Air rate, liters/hr 10
Condensate return Yes

102




TEST NO. 391-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 25.99 - 5.04 0.19
16 hr 28.07 8.0 5.29 045
24 hr 28.56 929 5.36 0.54
40 hr 29.27 12,6 5.45 0.80
48 hr 2948 134 5.50 0.82 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.04 Sludge in oil:  200-mesh fiiter None
Ti -0.02 Centrifuge, vol %  None
Ag -0.06
Steel +0.02 Tube deposits: Total demerits 6
Cu +0.06
Mg -0.02 Breakpoirt Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel L green Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
TEST NO. 3916, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-26-68 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, 7% cs/21u°F mg KOH/g wt, 7
Initial 12,39 - 3.19 2.54
16 hr 12.81 34 3.25 377
24 hr 1291 4.2 3.29 355
40 hr 13,06 54 330 483
48 hr 13.07 55 3.32 6.59 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.18 Sludge in 0il: ~ 200-mesh filter Trace
Ti +0.14 Centrifuge, vol % 1.0
Ag +0.18
Steel  +0,22 Tube deposits: Total demerits 247
Cu -0.12
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOh/g/8 hr 38
deposits, pitting, 100°F vis, hr to 1 es/8 hr 48+
or etching: Al Brown
Ti Brown Test Conditions
Ag Brown

Steel  Brown depasit

Cu Brown
Mg Rrown

Sampie temperature, °F 392

Sample volume, m
Alr rate, liters/hr
Condensate return

1 200
10
Yes

.
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TEST NO. 392-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25 AT 419°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢5/210°F mg KOH/g wt, %
Initial 28.58 -~ 545 0.00
16 hr 30.76 7.6 5.59 042
24 hr 31.30 9.5 5.66 0.53
40 hr 32.50 13.7 5.82 0.85
48 hr 3490 221 6.06 2.56 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0,04 Sludge in oil:  200-mesh filter Trace
Ti +0.02 Centrifuge, vol Z  None
Ag +0.04
Steel +0.06 Tube deposits: Total demerits 39
Cu -0.30
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 37
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel Peacock Sample temperature, °F 419
Cu L etching Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 392-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-15 AT 419°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 27.20 - 5.04 0.02
16 hr 30.94 13.7 5.50 0.86
24 hr 31.82 17.0 5.60 1.18
40 hr 33.79 242 5.83 1.97
48 hr 35.20 294 6.00 2,14 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.02 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol *  None
Ag 0.00
Steel +0.06 - Tube deposits:  Total demerits 8
Cu -0.32
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 32

or etching:

Al No change

Ti No change
Ag L Yellow
Steel  Yellow

Cu L etching
Mg L brown

Test Conditions

Sample temperature, °F 419

Sample volume, m} 200
Alr rate, liters/hr 10
Condcnsate return Yes
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TEST NO. 392-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST CN 0-65-16 AT 419°F

Vis, 100°F Vis Vis, " Neut. No., Qil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 26.69 - 5.13 0.20
16 hr 3037 13.8 5.56 1.30
24 hr 31.15 16.7 5.66 1.40
40 hr 33,19 244 5.91 241
48 hr 3540 32.6 6.15 4.19 4
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al —0.02 Sludge in oil: ~ 200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.16
Steel  +0.08 Tube deposits: Total demerits 19
Cu +0.02
Mg +0.,08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 s 39
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 33
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel L yellow Sample temperature, °F 419
Cu Gold Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 3924. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 419°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, %
Initial 1348 - 3.25 0.2t
16 hr 14.81 9.9 345 1.21
24 hr 15.23 13.0 3,53 2,24
40 hr 17.55 30.2 3385 7.35
48 hr 19.87 474 4,19 9.44 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.04 Sludgein oil:  ZM-mesh filter Trace
Ti -0.06 Centrifuge, vol % None
Ag +0.06
Steel -0.06 Tnbe deposits:  Total demerits 26
Cu -0.34
Mg -0.68 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg XOH/g/8 hr 20
deposits, pitting, 100°F vis, hr to 1 cs/% hr k)|
or etching: Al L brown
Ti Brown Test Conditions
Ag Tan
Steel L blue Sample temperature, °F 419

Cu L etching
Mg L etching & pitting

Sample volume, mi
Air rate, liters/hr
Condensate return

200
10
Yes
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TEST NO., 392-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9 AT 419°F

Steel Peacock
Cu Brown
Mg No change

Vis, 1 100°F Vis Vis, Neut. No.. Oil Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 28.16 - 5.31 0.16
16 hr 3142 118 512 0.65
24 hr 3197 135 5.718 0.78
40 hr 33,03 173 594 0.95
48 hr 33.62 194 6.00 0.97 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.06 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol % None
Ag -0.04
Steel +0.02 Tube deposits: Total demerits 16
Cu -0.12
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al L brown
Ti Brown Test Conditions
Ag L yellow
Steel L green Sample temperature, °F 419
Cu Gold Sample volume, ml 200
Mg Gny Air rate, liters/hr 10
Condensate return Yes
TEST NO. 393-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25 AT 347°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt. 7
Initial 28.58 - 5.45 0.00
7 days 30.77 7.7 5.61 0.19
14 days 31.37 9.8 5.69 0.27
21 days 31.86 1.5 5.75 0.26
26 days 3,.78 11.2 $.7§ 0.21 11
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge in oil: ~ 200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag -0.02
Steel +0.10 Tube deposits:  Total demerits 1
Cu +0.12
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., days to | mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow

Saraple temperature, °F 347

Sample volume, mi 200
Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 393-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-15 AT 347°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 27.20 - 5.04 0.02
7 days 30.83 13.3 5.51 0.30
14 days 31.78 16.8 5.64 042
21 days 32.69 20.2 5.75 0.62
26 days 32.96 21.2 5.79 078 10
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in oil: ~ 200-mesh filter None
Ti +0.10 Centrifuge, vol %  None
Ag -0.04
Steel  0.00 Tube deposits: Total demerits 5
Cu -0.22
Mg -0.10 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti No change Test Conditions
Ag Brown
Steel Peacock Sample teimperature, °F 347
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO. 393-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-16 AT 347°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 26.69 - 5.13 0.20
7 days 30.07 12.7 5.56 0.45
14 days 30.89 15.7 5.67 0.58
21 days 31.63 18.5 5.77 0.64
26 days 31.75 19.0 5.79 0.56 10
Metal Specim=n Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in 0il:  200-mesh fiiter None
Ti +0.06 Centrifuge, vol % None
Ag 0.00
Steel  +0.02 Tube deposits: Total demerits 4
Cu +0.10
Mg +0.02 Breakpoint Data
Metal discoloration, Neut, no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti L yellow Test Conditions
Ag L yellow
Steel  Blue-green Sample temperature, °F 347
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 3934, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 347°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.48 - 3.25 0.21
7 days 14.75 9.4 3.47 0.47
14 days 15.10 12,0 3.53 0.47
21 days 15.51 15.1 3.59 0.67
26 days 15.53 15.2 3.59 0.85 9
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al 0.00 Sludge in oil:  200C-mesh filter Trace
Ti 0.00 Centrifuge, vol % None
Ag -0.10
Steet —0.06 Tube deposits:  Total demerits 17
Cu -0.18
Mg +0.18 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al L yellow
Ti Brown Test Conditions
Ag Tan
Steel Peacock Sample temperature, °F 347
Cu Brown Sample volume, m} 200
Mg  Gray Aif rate, liters/hr 10
Condensate return Yes
TEST NO. 393-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9 AT 347°F
Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
¢$/100°F Increase, % ¢s/210°F rag KOH/g wt, %
Initial 28.16 - 5.31 0.16
7 days 31.55 12.0 5.76 0.39
14 days 32.17 14.2 5.84 0.39
21 days 32.81 16.5 5.92 042
26 days 32.87 16.7 5.93 0.33 11
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag -0.12
Steel -0.10 Tube deposits: Total demerits <10@)
Cu +0.06
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 26+
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al No change
Ti L yellow Test Conditions
Ag Tan
Steel  Blue & gold Sample temperature, °F k2 Y]
Cu Gold Sample volume, mi 200
Mg No change Air rate liters/hr 10
Condznsate return Yes
(a) Demerit rating not obtained —cell lost in handling.
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TEST NO. 393-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON L-1136A(®) AT 347°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 16.11 - 4,14 0.15
7 days 15.85 ~1.6 4.02 1.06
14 days 15.52 -3.7 3.88 2.15
21 days 15.59 -3.2 3.84 4,96
26 days 16.05 -04 3.92 5.35 10
Metal Specimen Data Test Cell Data
Weight change, mg/em2: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.06 Centrifuge, vol % Trace
Ag -0.02
Steel  +0.02 Tube deposits: Total demerits 46
Cu -0.08
Mg +0.20 Breakpoint Data
Metal discoloration, Neut. no., days to 1 mg KOH/g/4 days 14
deposits, pitting, 100°F vis, days to 1 cs/4 days 26+
or etching: Al L green
Ti Green Test Conditions
Ag Tan
Steel  Green-yellow Sample temperature, "7 347
Cu Peacock Sample volume, ml 200
Mg L brown deposit Air rate, liters/hr 10
Condensate return Yes
(a) Blend (1:1) of 0-67-7 and 0-67-9.
TEST NO. 394-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-2268 AT 385°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 16.91 - 429 0.12
16 hr 17.08 +1.0 430 141
24 hr 16.94 +0.2 4.25 1.65
40 hr 16.69 -13 4.19 246
48 hr 16.44 -2.8 4,01 5.86 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al -0.,02 Sludge in oil:  200-mesh filter None
Ti +0.18 Centrifuge, vol % Trace
Ag +0.18
Steel +0.12 Tube deposits:  Total demerits 45
Cu -0.24
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting, 100°F vis, hr to | ¢s/8 he 48+
or etching: Al L brown
Ti L green Test Conditions
Ag L yellow
Steel  Green Sample temperature, °F 385
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
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TEST NO. 395-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ALO-839-F617948 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % c8/210°F mg KOH/g wt, %
Initial 14.02 - 351 0.19
16 hr 14,38 26 3.56 1,03
Uh 14.38 26 3.56 1.18
40 hr 14,50 34 356 1.72
48 hr 1453 3.6 3.59 2.95 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter None

Ti 0.00 Centrifuge, vol %  Trace

Ag +0.08

Steel  +0.12 Tube deposits:  Total demerits 9

Cu -0.24

Mg +0.04 Breakpoint Data

Metal discoloration, Neut. no., hs to 1 mg KOH/g/8 hr 45

deposits, pitting, 100°F vis, r to 1 cs/8 hr 48+
or etching: Al L yellow

Ti Brown Test Conditions

Yellow

Steel Blue Sample temperature, °F 392

Cu L etching Sample volume, ml 200

Mg L brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 396-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 27.60 - 5.06 0.15
16 hr 30.73 113 544 0.62
24 hr 3123 13.2 5.50 040
40 hr 32.17 16.6 5.60 0.52
48 hr 32,62 18.2 5.68 053 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.04 Sludge in oil:  20U-mesh filter Nons
Ti +0.08 Centaifuge, vol % None
Ag +0.10
Steel  +0.06 Tube deposits: Total dements 0
Cu -0.12
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 48+
deposits, pitting. 100°F vis. hs to | cs/8 e 48+
: etching: Al No change
Ti No change Test Conditions
Ag Yellow
Steei  Blue Sample temperatuse, °F 401
Cu Gold Ssmple volume, ml 200
Mg No change Ax rate, liters/he i0
Condensate return Yes
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TEST NO. 396-2. RESULTS OF REF1.UX OXIDATION-CORROSION TEST ON RAO-23-68 AT 401°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°T Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13.55 - 3.26 0.16
16 hr 1443 6.5 341 0.66
24 hr 14.58 7.6 347 0.32
40 hr 14,95 10.3 3.50 1.19
48 hr 15.63 10.9 3.53 1.55 2
Metal Specimen Data Test Cell Data
Weight change, mgfcm?: Al +0.08 Sludge in oil:  200-mesh filter Trace
Ti -0.02 Centrifuge, vol % None
Ag -0.02
Steel 0.00 Tube deposits:  Total demerits 9:
Cu -0.14
Mg +0.16 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Stecl  Blue Sample temperature, °F 401
Cu Brown Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO. 396:3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-24-68 AT 401°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 1.27 - 545 0.18
16 hr 47 8.1 5.55 1.62
24 bt 3110 140 5.70 1.78
40 hr 35.54 30.3 6.21 1.49
48 hr 38.35 40.6 6.53 2.30 6
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.06 Siudge in oil:  200-mesi filter None
Ti +0.08 Centrifuge, vol None
Ag +0.04
Steel  +0,08 Tube deposits:  Total demerits 10
Cu -7.16
Mg -0.52 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 46
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr <16
or etching: Al No change
Ti No change Test Couditions
Ag No change
Steel  Blue Sample temperature, °F 401
Cu H etching Sample volume, ml 200
Mg L etching & pitting Air rate, liters/h- 10

Condensate return Yes
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TEST NO. 3964, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 401°F

or etching:

Al No change
Ti No change

Ag Yellow
Steel Brown
Cu Gold

Mg No change

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
L Initial 25.99 - 5.04 0.19
‘ 16 hr 2845 9.5 5.35 0.65
| A4 hr 28.98 11.5 541 0.67
40 hr 29.85 14.9 5.53 0.88
48 hr 30.35 16.8 5.60 0.90 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.10 Sludge inoil:  200-mesh filter None
Ti +0.04 Centrifuge, vol 7 None
Ag +0.08
Steel  +0.10 Tube deposits: Total demerits 2
Cu +0.02?
Mg +0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+

Test Conditions

Sample temperature, °F 401

Sample volume, mi 200
Air rate, liters/hr 10
Condensate return Yes

TEST NO. 396-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-26-68 AT 401°F

Ag Brown deposit
Steel  Brown deposit
Cu L piiting

Mg Brown deposit

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.39 - 3.19 2.54
16 hr 1296 4.6 3.29 393
2% hr 13.08 5.6 3.30 4.69
40 hr 14,40 16.2 352 12.83
48 hr 16.67 4S5 383 18.92 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.44 Sludge in oil:  200-mesh filter Trace
Ti +0.42 Centrifuge, vol % Trace
Ag +0.30
Steel  +0.26 Tube deposits: Total demerits 299
Cu -0.20
Mg +0.34 " Breakpoint Data
Metal discoloration, Neut. no., hr . 1 mg KOH/g/8 hr 23
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 37
or etching: Al Brown deposit
Ti Brown deposit Test Conditions

Sample temperature, °F 401
Sample volume, ml 200
Air rate, liters/hr 10

Condensate return

Yes




TEST NO. 397-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-22-68 AT 374°F

Condensate return

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Inctease, % cs/210°F mg KOH/g wt, %
Initial 16.91 - 429 0.12
16 hr 17.15 14 4.31 1.1
24 hr 17.17 15 4.31 1,31
40 hr 17,09 1.1 4.29 1.65
48 hr 17.00 0.5 427 1.90 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.,06 Siudge inoil:  200-mesh filter Nons
Ti -0.10 Centrifuge, vol % None
Ag -0.02
Steel  -0.02 Tube deposits: Total demerits 35
Cu -0.28
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al Gray
Ti L blue Test Conditions
Ag L yellow
Steel  Purple Sample temperature, °F 374
Cu L etching Sample volume, m} 200
Mg Gray Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 398-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-20 AT 410°F
Vis, 1GO°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOii/g wt, %
Initial 13.48 - 3.25 021
16 hr 14.59 82 340 0.89
24 hr 14,84 10.1 347 1.14
40 hr 1542 144 3.57 2,08
48 hr 16.20 20.2 3.68 3.66 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Sludge in oil: ~ 200-mesh filter Trace
Ti +0.02 Centrifuge, vol % None
Ag -0.04
Steel  +0.04 Tube deposits: Total demerits 19
Cu -0.34
Mg 0.00 Breai soint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44
deposits, pitting. 100°F vis, hr to 1 ¢s/8 hr 46
or etching: Al No change
Ti No change Test Conditions
Ag Tan
Steel  Blue Sample temperature, °F 410
Cu L etching Sample volume, ml 200
Mg No change Alr rate, liters/hr 10

Yes
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TEST NO. 398-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-21-68 AT 410°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 27.60 - 5.06 0.1>
16 hr 3105 12.5 547 047
24 e 31.63 14.6 553 057
40 hr 32.62 18.2 5.66 0.73
48 hr 3.1 20.0 5.74 0.77 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.10 Sludge in oil: ~ 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Az +0.06
Steel  +0.04 Tube deposits: Total demerits 8
Cu -0.14
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag Yellow
Steel  Blue Sample temperature, °F 410
Cu Gold Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes

TEST NO. 398-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-23-68 AT 410°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt,
Initial 13.55 - 3.26 0.16
16 hr 14,60 1.7 342 0.86
24 hr 14,82 94 3.46 1.22
40 hr 15.42 138 3.56 200
48 hr - 16,39 20.3 3.68 4.21 4
Metal Specimen Data Test Cell Data
Weight change, mg/cin?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti -0.04 Centrifuge.vol Nonpe
Ag +0.10
Steel  +0.04 Tube deposits:  Total demerits 12
Cu -0.24
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 39
deposits, pitting. 100°F vis, hr to 1 ¢s/8 hr 46

or etching: Al No change
Ti No change
Ag Tan
Steel  Blue
Cu L etching
Mg No change

Test Conditions

Sample temperature, °F
Sample volume, mi

Al rate, liters/hr
Condensate return

410
200
10

Yes




TEST NO. 3984, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 410°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 25,99 - 5.04 0.19
16 hr 28,78 10.7 5.39 0.65
24 hr 29,50 13.5 549 0.79
40 hr 3048 17.3 5.61 1.03
48 hr KNG 200 5.69 1.05 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.10 Sludge in oil: ~ 200-mesh filter None
Ti -0.04 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 6
Cu +0.06
Mg -0.08 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change

Ti Brown Test Conditions
Ag L brown —
Steel  Feacock Sample temperature, °F 410
Cu Gold Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 399-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-21-68 AT 419°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss.
¢s/100°F Increase, % cs/216°F mg KOH/g wt, %
Initial 27.60 - 5.06 0.15
16 hr 31.30 134 551 0.60
24 hr 32,13 16.4 5.60 0.77
40 hr 33.67 22,0 5.76 1.12
48 hr 34.61 l 254 5.88 1.62 4
Metal Specimen Data Test C=" Data
Weight change, mg/cm?: Al -0.02 Sludge in oil:  200-mesh filter None
Ti +0.06 Centrifuge, vol % None
Ag +0.06
Steel -0.02 Tube deposits:  Total demerits 10
Cu -0.16 -
Mg -0.02 Breakpoint Data
r—

Metal discoloration, Neu:. no., hr to 1 mg nOH/g/8 hr 48+
deposits, pitting. 100°F vis, hs to 1 cs/8 he 48+
or etching: Al No change

Ti No change Test Conditions
Ag L yellow

Steel  Blue-green Sample temperature, °F 419
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10

Condensate return Yes
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TEST NO, 399-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-25-68 AT 419°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, 7% ¢s/210°t mg KOH/g wt, %
Initial 25.99 - 5.04 0.19
16 hr 29.11 12,0 5§43 0.99
Ul 29.81 14,7 5.51 1.23
40 hr 31.60 216 5.72 2,06
48 hr 33.60 29.3 593 3,38 4
Metal Specimen Data Test Cell Data
Weight change, mg/em?2: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.06 Centrifuge, vol 7 None
Ag -0.04
Steel 0.00 Tube deposits: Total demerits 21
Cu -0,02
Mg +0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 45
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 37
or etching: Al No change
Ti Brown Test Conditions
Ag Yellow
Steel  Blue & brown Sample temperature, °F 419
Cu Gold Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes

TEST NO.400-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-21-68 AT 428°F

Vis, 100°F Vis Vis, Neut. No., 0il Loss.
¢s/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 27.60 - 5.06 0.15
16 hr 3185 154 5.57 0.79
24 hr 32.81 189 5.68 1.08
40 hr 35.31 279 5.96 205
48 hr 37.53 36.0 6.20 346 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.14 Sludge in 0il:  200-mesh filter None
Ti -0.02 Centrifuge, vol None
AR -0.10
Steel 0.00 Tube deposits:  Total demerits 15
Cu -0.22
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 4
deposits, pitting, 100°F vis, hr to | ¢s/8 hu 29
or etching: Al No change
Ti L brown Test Conditions
Ag L yellow
Stewl  Bluegreen Sample temperature, °F 428
Cu L etching Sample volume, m} 200
Mg Gray spots Air rate, liters/hr 10
Condensate return Yes
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TEST NO, 400-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-25-68 AT 428°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 25.99 - 5.04 0.19
16 hr 29.63 140 549 1.33
24 hr 30,70 18.1 5.62 1.81
40 hr 34.72 33,6 6.08 5.05
48 hr 38.27 47.2 6.48 6.26 5
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.04 Sludge in oil: ~ 200-mesh filter None
Ti -0.06 Centrifuge, vol % None
Ag +0.14
Steel 0.00 Tube deposits:  Total demerits 23
Cu -0.14
Mg -0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 24
depasits, pitting, 100°F vis, hr to 1 cs/8 hr 29
or etching: Al 1. brown
Ti Lrown Test Conditions
Ag Yellow
Steel Peacock Sample temperature, °F 428
Cu Gold Sample volume, ml 200
Mg Gray spots Air rate, liters/hr 10
Condensate return Yes

TEST NO. 400-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-2168@ AT 428°F

Vis, 100°F Vis Vis, Neut. No., Qil Loss.
¢s/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 27.60 - 5.06 0.15
16 hr 31.86 154 3.56 0.81
24 hr 32.88 19.1 5.69 1.10
40 hr 35.33 280 5.96 2.00
48 hr 371.12 34.5 6.15 348 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al ~0.10 Sludge in oil:  200-mesh filter None
Ti +0.08 Centrifuge, vol « None
Ag ~0.04
Steel +0.02 Tube deposits:  Total demerits 16
Cu -0.20
Mg ~0.14 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 44
deposits, pitting, 100°F vis, hr to | cs/8 hr 29
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Bluegreen Sample temperature, °F 428
Cu L etching Sample volume, ml 200
Mg Gray spots Alr rate, liters/hr 10
Condensate return Yes

() Evaluated in aluminum block.
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TEST NO. 4004, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAQ-2568(®) AT 428°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 25.99 - 5.04 0.19
16 hr 29.58 138 549 1.41
24 hr 30.63 17.9 5.62 1.95
40 hr 3391 30.5 5.98 4,33
48 hr 36.60 40.8 6.30 599 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al —0.04 Sludge in oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol % Trace
Ag --0.04
Steel -0.04 Tube deposits: Total demerits 23
Cu -0.12
Mg -0.34 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 30
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 29
or ctching: Al L yellow
Ti Brown Test Conditions
Ag Yellow
Steel  Peacock Sample temperature, °F 428
Cu Gold Sample volume, ml 200
Mg L pitting Air rate, liters'hr 10
Condensate return Yes
(a) Evaluated in aluminum block.
TEST NO. 401-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1 AT 401°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase. % ¢cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14.17 6.6 335 0.48
24 hr 14.36 8.1 3.37 0.59
40 hr 14.59 9.8 340 0.82
48 hr 14.73 10.8 344 0.99 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0.02 Sludge in oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag 0.00
Steel  +0.04 Tube deposits:  Total demerits 8
Cu 0.00
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hs to 1| mg KOH/g/8 s 43+
deposits, pitting, 100°F vis, hr to 1 cs/B hr 48+
or etching: Al No change
T No change Test Conditions
Ag L yellow
Steel  Bluc & brown Sample temperature, °F  40]
Cu Gold & green Sample volume, ml 200
Mg Gny Alr rate, liters/hr 10
Condensate return Yes
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TEST NO. 401-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1®) AT 401°F

of etching: Al lli brown
r rown

.-'\3 L yellow

Vis, 100°F Vis Vis, Neut. No,, Oil Loss.
cs/100°F Increase, 7% cs{210°F mg KOH/g wt, 7
Initial 13.29 - 3.21 0.00
16 hr 14.20 6.8 335 0.56
24 hr 14.38 8.2 3.37 049
40 hr 14.66 10.3 342 0.72
48 hr 14,78 112 344 0.90 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?; Al +0.04 Sludge in oil:  200-mesh filter None
Ti +0.10 Centrifuge, vol 7 None
Ag 0.00
Steel  +0,10 Tube deposits:  Total demerits 10
Cu +0.02
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al L brown
Ti Brown Test Conditions
Ag L yellow
Steel  Peacock Sample temperature, °F 401
Cu Gold & green Sample volume, mi 200
Mg Gray Alr rate, liters/hr 10
Condensate return Yes
(a) 10 ppm iron added to sample as red iron oxide,
TEST NO, 401-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1(3) AT 401°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, '
Iritial 13.29 - 3.21 0.00
16 tir 14,20 6.8 3.35 0.20
24 hr 14.37 8.1 3.38 049
40 hr 14.64 10.2 342 0.74
48 hr 14.78 11.2 344 0.90 2
Metal Specimen Data Test Cell Data
Wright Change, mg/cm?: ~ Al 0.00 Sludge inoil:  200-mesh filter None
Ti +0.06 Centiijuge, vol None
Ag +0.04
Steel - Tube deposits:  Total demerits 10
Cu +0.02
Mz 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hu 48+
deposits, pitting, 100°F vis, hr to 1 vs/8 hr 48+

Test Conditions

Steel  Peacock
Cu Gold & green
Mg No change

Sample tempetature, °F 401
Sample volume, ml 200
Ay rate, liters/hr 10

Condensate return Yes

() 50 ppm iron added to sample as red iron oxide,
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TEST NO. 4014, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-1(® AT 401°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.29 - 3.21 0.00
16 hr 14.16 6.5 3.35 0.54
24 hr 14.34 7.9 3.37 0.56
40 hr 14.61 9.9 342 0.76
48 hr 14,75 11.0 345 092 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.04 Sludge in oil:  200-mesh filter None
Ti +0.04 Centrifuge, vol % None
Ag +0.02
Steel  +0.14 Tube deposits:  Total demerits i3
Cu +0.06
Mg +0.,04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr ) 48+
or etching: Al L brown
Ti Brown Test Conditions
Ag L Yellow

Steel  Peacock
Cu Gold & green
Mg No change

Sample temperature, °F
Sample volume, mi

Air rate, liters/hr
Condensate return

401
200
10

Yes

(a) 100 ppm iron added to sample as red iron oxide.

TEST NO.402-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-920 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 14,01 - 3.42 0.15
16 hr 14.62 44 3.52 0.40
24 hr 14.88 6.2 3.58 048
40 hr 15.10 78 3.57 0.72
48 hr 15.33 94 3.62 1.31 3
Mctal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0,06 Sludge inoil:  200-mesh filter Trace
Ti -0.04 Centrifuge, vol = None
Ag -0.08
Steel +0.12 Tube deposits:  Total demerits 49
Cu 0.00
Mg +0.08 Breaxpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 ks 48
depusits, piting. 100°F vis, hs to | cs/B N 48+
ot etching Al No change
n No change Test Conditions
Ag L yellow
Steel  Blue Sample temperature, °f 92
Cu Orange Sample volume. m} 200
Mg Brown At rate, biters hy 1o
Condensate return Yes

120

-




g AR £

e

TEST NO, 403-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAC 2468 AT 374°F

Vis, 100°F Vis Vis, Neut. No., il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %

Initial 2227 - 5.45 0.18
16 hr 28.57 4.8 5.53 0.54
24 hr 29.21 7.1 5.57 1.0t
40 hr 31.29 14.7 5.74 1.07
48 hr 32,87 20.5 591 0.20 7

:

Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None

Ti +0.02 Centrifuge, vol % None

Ag -0.04

Steel 0.00 Tube deposits: Total demerits 3

Cu -4.38

Mg +0.02 Breakpoint Data

Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+

deposits, pitting, 100°F vis, hr to 1 cs/8 hr 31
or etching: Al No change

Ti No change Test Conditions

Ag No change

Steel  Violet Sample temperature, °F 374

Cu H etching Sample volume, ml 200

Mg Brown Air rate, liters/hr 10

Condensate return Yes

TEST NO. 404-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAO-24-68 AT 355°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs{100°F Increase, % cs/210°% mg KOH/g wt,
Initial 21.27 - 545 0.18
t6 hr 28.78 55 5.53 0.87
24 hr 29.30 7.4 5.58 1.53
40 hr 31.80 16.6 .17 1.59
48 hr 33.46 227 $98 0.7 5
Metal Specimen Data Test Cell D
Veight change, mg/em?: Al -0.06 Sludge in oil:  200-mesh filter None
Ti -0.04 Centrifuge, vol None
Ag 0.02
Stee}  *0.04 Tube deposits:  Total demerits $
Cu -5.64
Mg +0.06 Breakpoint Data
Metal giscoloration, Neut. no., hr to | mg KOH/g/8 ke AL
deposits, pitting. 100°F vis, he to i cy/8 he 29
of etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue & Vioket Sample temperature, °} RLE
Cu H etching Sampie volume, ml 200
Mg Gray Al 1ate, Witers hr 10
Condensate return Yes
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TEST NO. 404-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON RAOQ-26-68 AT 335°T

Vis, 100°F Vis Vis, Neut. No., Oil Levss,
cs{100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 12.39 - 3.19 2.54
6 hr 12,78 3.1 3.26 2.84
24 hr 12.81 34 3.27 3.24
40 hr 12.95 4.5 3.30 3.91
48 hr 12.95 4.5 3.29 3.75 4
Metal Specimen Data Test Cell Data y
Weight change, mg/cm2: Al +0.02 Sludge in oil:  200-mesh filter Trace
Ti +0.02 Centrifuge, vol 7% 0.1
Ag +0.02
Steel +0.12 Tube deposits: Total demerits 298
Cu -0.38
Mg +0.14 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al Brown
Ti Brown Test Conditions {
Ag Brown
Steel Brown & nurple Sample temperature, °F 385
Cu L ctching Sample volume, ml 200
Mg Brown Air rate, liters/hr 10
Condznsate return Yes

TEST NO. 405-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-2 AT 392°F
Vis, 100°F Vis Vis, Meut. No., Oil Loss,
cs/100°F Increase, % cs/210°% mg KOH/g wt,
Initial 15.53 3.28 0.04
16 lr 14.43 6.7 3.37 (168
4 hr 14.63 8.1 343 0.79
30 hr 14.98 10.7 147 0.83 {
48 hr 15.08 | 1.8 150 1.42 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge inoil:  200-mesh filter Nune
Ti +0.08 Centrifuge, vol None :
Ag +0.02 :
Steel 0.00 Tube deposts:  Total dements 0 }
Cu . J0
Mg +0.04 Breakpoint Data
Metal disoloration, Neut. no., hy to | mg ROW//B N 47
deposits, pitting, 100°F vis, hr to 1 osfd hr £1.24
or ctehing Al No change
Ti No change Tust Conditions
Ag 1 yellow
Steel ! blue Sample temperature, °f 2
Cu Orange Sample volume, ml 200
Mg No changs Aut rate, litens. hy 10 i
Condensate retin Yes B
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TEST NO. 405-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-791 AT 392°F

Vis, 100°F Vis Vis. Neu*. No., Ol Loss.
cs/100°F Increase, & ¢cs{210°F mg KOH/g wt, v
Initial 16.06 - 363 226
16 hr 17.08 6.2 3.78 240
24 hr 17.39 8.3 3.85 1.80
40 hr 18.16 13.1 3.96 213
48 hr 19.31 20.2 4.12 4.1 3
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al ~-0.06 Sludge in oil: ~ 200-mesh filter None
Ti +C.02 Centrifuge, vol "% None
Ag +0.08
Steel +0.04 Tube deposits:  Total demerits 4
Cu -0.82
Mg -0.14 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 41
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 41
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel Purple Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg Gray spots Air rate, liters/hr 10
Condensate return Yes
TEST NO. 405-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-820 AT 392°F
Vis, 100°:° Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % ¢s/210°F mg KOH/g wt,
Initial 16.22 - 3.67 0.88
16 hr 16.70 3.0 3.74 1.27
24 hr 16.87 4.0 3.76 1.17
40 hr 17.11 55 3.81 1.12
48 hr 17.25 6.4 3.83 1.66 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil: ~ 200-mesh filter None
Ti +0.10 Centrifuge, vol % Trace
Ag +0.02
Steel  —0.02 Tube deposits:  Total demerits 19
Cu +0.02
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/3 hr 47
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr R+
or etching: Al L brown
Ti Yellow Test Conditions
Ag Tan
Steel L green Sample temperature, 1 392
Cu Gold Sample volume, ml 200
Mg No change Alr rate liters/hr 10

Condensate return Yes




TEST NO. 4054, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-882 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, 7 cs/210°F mg KOH/g wt, 7
[nitial 15.93 - 363 0.84
16 hr l6.41 3.0 3N 1.23
24 hr 16.58 4.1 174 117
40 hr 16.84 5.7 3.78 1.05
48 hr 17.02 68 3.81 1.57 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.10 Sludge in oil-  200-mesh filter None
Ti +0.16 Centrifuge, vol 7 Trace
Ag 0.00
Steel -0.02 Tube deposits:  Total demerits 16
Cu -0.02
Mg -0.04 Bieakpoint Data
Metal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 47
deposits, pitting. 100°F vis. hr to | cs/8 hr 48+
or etching: Al L yellow
Ti Yellow Test Conditions
Ag Tan
Steel Blue Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg No change Ailr rate, liters/hr 10
Condensate return Yes
TEST NO. 405-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-910 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, cs/210°F mg KOH/g wt, 7
Initial 13.59 - 342 0.17
16 hr 14.09 3.7 3.4 0.63
24 hr 14,52 6.8 3.57 0.61
40 hr 17.12 26.0 3.93 11.70
48 hr 20.08 47.8 4.38 9.88 S
Metal Specimen Data Test Cell Data
Weight chanse, mg/cm2: Al 0.04 Sludge in oil:  200-mesh filter Trace
Ti +0.02 Centrifuge, vol % 0.8
Ag +0.04
Steel 0.00 Tube deposits:  Total demerits 58
Cu -0.50
Mg 0.08 Breakpoint Data
Metal discaloration, Neut. no., hr to 1 mg KOH/g/8 hr 32
deposite, pitting, 100°F vis, hr to 1 ¢s/8 hr 3
or etching: Al No change
Ti 1 vellow Test Conditions
Ag L yetlow
Steel Blue Sample temperature, °F N
Cu L etching Sample volume, mi 200
Mg Gray Aur rate, liters/hr 10
C ondensate return Yes
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TEST

NO. 405-6. RESULTS OF REFLUX OXIDATION-CORROSION TLST ON ATL-911 AT 392

Vis, 100°F Vis Vis. Neut. No.. Qil Loss.
cs/100°F Increase, ¢s/210°F mg KOH/g wt,
Initeat 13.61 - 138 0.13
16 hr 14.34 54 347 052
24 hr 14.38 5.7 347 0,44
A0 hr 14.66 1.7 3.82 0.73
48 hr 16.51 213 375 592 3
b ) Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.06 Sludge in oil:  200-mesh filter Trace
} Ti +0.02 Centrifuge, vol "¢ 0.8
' Ag -0.10
‘ Steel +0.12 Tube deposits:  Total demerits 30
Cu -0.20
Mg -0.04 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 49
deposits, pitting. 100°F vis, hr to 1 ¢s/8 hr 43
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel Blue Sample temperature. °F 392
Cu L etching Sample volume, m] 200
Mg Brown Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 405-7. KESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-912 AT 392°F
’ Vis, 100°F Vis Vis. Neut. No., Ol Loss.
cs/100°F Increase, % ¢s/210°1 mg KOH/g wi, 7
Initial 13.89 - 356 0.09
16 hr 14.8¢ 7.0 3.52 0.57
24 hr 15.09 8.6 3.56 0.48
40 hr 15.29 10.1 3.58 0.66
48 hr 1545 1.z 362 116 3
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0 04 Sludge in oil:  200-mesh filter Trace
Ti +0.04 Centrifuge, vol 1.0
Ag 0.0
Steel 0.02 Tube deposits:  Total demerits 36
Cu 0.28
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 41?
depd . s, pitting, 100°F vis, hr to 1 ¢s/8 hr 8+
or etching: Al No change
Ti No change Fest Conditions
Ag No change
Steel  Blue Sample temperature, ° 32
Cu L. eteching Sample solume, ml 200
Mg Brown Alr rate, liters/hr 10
Condensate return A




TEST NO. 405-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-917 AT 392°F

Vis, 100°F Vis Vis, Neut. No.,
cs/100°F Increase, % cs{210°F mg KCH/g
Initial 16.14 - 3.76 1.63
16 hr 16.62 3.0 384 233
24 hr 16.85 44 3.87 1.66
40 hr 17.30 1.2 397 1.97
A8 hr 17.49 8.4 4.00 3.50 3
Metal Specimen Data Test Cell Data p
Weight change, mg/cm?: Al -0.04 Sludge in oil:  200-mesh filter None
Ti +0.08 Centrifuge, vol 7 Trace
Ag -0.06
Steel +0.08 Tube deposits:  Total demerits 13
Cu -0.96
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., br to 1 mg KOH/g/8 hr 4]
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti No change Test Conditions
Ag No change
Steel  Purple Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO. 406-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-2 AT 410°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.53 - 3.25 0.04
16 hr 14.78 9.2 344 1.11
24 hr 14.98 10.7 3.48 1.62
40 hr 17.48 29.2 3.81 5.59
48 hr 19.91 47.2 4.14 7.19 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol % None
Ag 0.00
Steel 0.00 Tube deposits: Total demerits 0
Cu -0.06
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 25
deposits, pitting, 100°F vis, hr to 1 cs/8 hi 3
or etching: Al No change
Ti No change Test Conditions
Ag L yellow
Steel  Blue & yellow Sample temperature, °F 410
Cu Orange Sample volume, ml 200
Mg No change Air rate, liters/hr 10
Condensate return Yes




TEST NO. 407-1, RFSULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-10 AT 392°F

Vis, _[7 100°F Vis Vis. Neut. No., Oil Loss.
cs/100°F Increase, ¢s/210°F mg KOH/g wt,
Initial 17.32 - 4.61 0.26
16 hr 16.59 —4.2 4.36 1.00
24 hr 16.25 -5.2 4,28 1.35
40 hr 17.75 +2.5 4.17 14.86
48 hr 20.84 +20.3 4.74 18.65 8
Metal Specimen Data Test Cell Data
Veeight change, mg/em?2: Al -0.02 Sludge in oil:  200-mesh filter None
Ti -0.02 Centrifuge, vol 7 Trace
Ag +0.04
Steel +0.04 Tube deposits: Total demerits 48
Cu -0.96
Mg -23.2 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 28
deposits, pitting. 100°F vis, hr to 1 cs/8 hr 36
or etching: Al L brown
Ti Brown Test Conditions
Ag L brown
Steel Blue Sample temperature, °F 392
Cu M etching Sample volume, ml 200
Mg H pitting Air rate, liters/hr 10
Condensate return Yes
TEST NO. 409-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-12 AT 392°F
Vis. 100°F Vis Vis. Neu:.. No . Ol Loss.
s/ 100°F Increase, 7 cs/210°F mg KOH/g wt
Initial 13.80 - 352 053
16 hr 15.11 9.5 3.75 1.66
24 hr 14.90 8.0 3.65 1.91
A0 hir 14.84 1.5 3.65 247
48 hr 14.75 6.9 3.68 2,74 3
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al +0.36 Sludge in oil 200-mesh filter Trace
Ti +0.34 Centrifuge, vol - 0.2
Ag +0.16
Steel +0.16 Lube deposts:  Total demerits 181
Cu -0.08
Mg +0.18 Breakpoint Data
Metal discoloration, Neut. no., hr to T mg KOM/g/8 I8+
deposits, pitting, 100°1 vis, hr to 1 os/8 hr 18+
or etching Al Black deposit
I Black deposit Test Conditions
Ly Brown
Steel Brown-black Nnple temperature, 392
Cu Brown-black Samiple volume, mi 200
Mg Brown-black \ir rate, liters hr 10

Condensate return

Yes




TEST NG, 409-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-18 AT 392°F

Vis, 100°F Vis Vie, Neut. No., 0il Loss.
cs/100°F Increase, s/ 210°F mg KOH/g j wt,
L}
Initiai 16.80 - 4.30 0.12 !
16 hr 17.05 +1.5 4,28 1.46
24 by 16.93 +0.8 4.24 1.86
40 hr 16.75 -0.3 4.06 7.91
48 hr 18.55 +10.4 4.30 13.29 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge in oil:  200-mesh filter None
Ti +0.02 Centrifuge, vol 7 Trace
Ag -0.02
Steel +0.02 ['ube deposits:  Total demerits 76
Cu -0.22
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 27
deposits, pitting. 100°F vis, hu to 1 ¢s/8 hr 41
or etching: Al L green
1i Green Test Conditions
Ag L green
Steel  Yellow Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg L yellow Alr rate, liters/hr i0
Condensate return Yes
TEST NO. 417-1. RESULTS OF REFLUX OXIDATION<CORROSION TEST ON 0-69-5 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/ LO0°t Increase, cs/210°t mg KOH/g wt,
Initial 13.57 - 3.25 0.01
16 hr 1445 6.5 340 0.52
24 hr 14.65 8.0 345 0.56
40 hr 14.96 10.2 3.48 0.82
48 hr 15.11 11.3 3.5 1.49 3
Metal Specimen Data Test Cell Data
Weght change. mgivm? - Al -0.04 Sludge in oil 200-mesh titer None
h 014 Uentrituge, vol None
Ag -0.04
Steel 0.00 Fube deposits Total dements l
Cu -0.14
Mg +0,06 Breshpoint Data
Metal discoloration. Neut. no he to L mg KOH g8y +H
deposits, prrng, 100 b vis hr to Loes Khr A8+
or ¢tehing Al No change
I I yellow Lest Conartions
\p No change
Steel 1 green Sample fempetatute. i 192
(u Gold Sarmple volume mi 200
My No crange A rate hiters e 10

Condensate return Yes




TEST NO, 417-2, RESULTS OF REFLUX OXIDATIUN-CORROSION TEST ON 0-69-10 AT 392°F

v Vis, 10G°F Vis Vis, Neut. No., 0il Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 1347 - 3.24 0.03
16 hr 14.37 6.7 3.3 0.61
24 hr 14.57 8.2 343 091
40 hr 14.89 10.5 345 1.17
48 hr 15.02 11.5 348 1.37 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al -0.08 Sludge in oil: ~ 200-mesh filter None
Ti +0.06 Centrifuge, vol 7 None
Ag -0.02
Steel —0.04 Tube deposits:  Total demerits 0
Cu -0.08
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti L yellow Test Conditions
Ag No change
Steel L green Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 417-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL919 AT 392°F
Vis, 190°F Vis Vis. Neut. No., 0il Loss.
¢s/100°F Increase, ¢s/210°F mg KOH/g wt,
Initial 23.52 - 5.16 0.12
16 hr 24,02 2.1 5.22 0.61
24 hr 2493 6.0 5.23 2.32
40 hr 30.79 309 592 71.29
48 hr 34,70 475 6.42 13.06 6
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.04 Sludge 1 ol 200-mesh filter None
I +0.08 Centrituge vol * None
Ag -0.04
Steel 008 lube deposts. Total dements ?
Cu -0.94
Mg -0.10 Breakpoint Data
Me:al discoloration, Neut. no., hr to | mg KOH/g/8 hr 17
deposity, pitting, 100°E vis, hr to | s/8 he 22
or etehing Al No change
I 1. yellow Test Conditions
g No change =
Steel Blue Samply cempetature, b 192
tu L etching Sample solume, ml 200
My No change \ir rate liters hy 10

Condensate retur

n Yes




TEST NO. 4174, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-922 AT 392°F

Vis, 100t Vis Vis, Neut. No.,, Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 14,27 -~ 3.39 0.06
16 hr 15.16 6.2 152 0.75
24 hr 15.38 78 3.56 1.00
40 hr 15.69 10.0 361 1.28
48 hr 15.84 110 3.64 141 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti -0.06 Centrifuge, vol 7 0.2
Ag 0.00
Steel +0.02 Tube deposits:  Total demerits 62
Cu -0.12
Mg +0.08 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti L yellow Test Conditions
Ag No change
Steel L green Sample temperature, °F 392
Cu Tan Sample volume, ml 200
Mg L brown Air rate, liters/hr 10
Condensate return Yes
TEST NO.417-5, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-923 AT 392°F
Vis, 100°F Vis Vis. Neut. No., Oil Loss.
s/ 100°F Increase, s/ 210°F mg KOH/g wt,
Initial 13,76 - 3.36 0.29
16 hr 14,22 33 344 046
24 hr 14.36 4.4 346 0.47
40 by 14.61 6.2 3.50 0.70
48 hr 14,88 8.1 354 213 3
Metal Specimen Data Test Uell Data
Wenght change. mgiom? - Al -0.10 Sudge ool 200-tesh filter 14
T 0,07 Centntuge. vol Trace
Ag -0.12
Steel -0.02 Tube deposits Lot dements 102
Cu 0.22
Mg -0.02 Breahpoint Data
Metal dicologgtion, Neut. no., hr to §omg KOHR/E he 45
depostty, priing, OOV vis, by to L ovR e 41

ot ctuhing

A\ No change
K] 1 yellow
Ag No change

Steel Blue
tu 1 etching
My Gray

Tert Conditions

Sample temperature, '} 392
Sample volume, ml 200
A1z rate. Istess hr in

Condenate return Yeo




TEST NO. 4176, RESULTS OF REFI.UX OXIDATION-CORROSION TEST ON ATL-939 AT "92°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 13.59 - 327 0.19
16 hr 14,32 54 339 0.39
24 hr 1452 6.8 3.40 0.53
40 hr 14.66 79 3.44 0.70
48 ht 14.79 8.8 346 0.94 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.06 Sludge in oil:  200-mesh filter Trace
Ti -0.08 Centrifuge, vol '/ Trace
Ag -0.02
Steel -0.02 Tube deposits:  Total demerits 105
Cu 0,00
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti L yellow Test Conditions
Ag L yallow
Steel Blue Sample temperature, °F 392
Cu Pink Sample volume, ml 200
Mg Gray Alr rate, liters/hr 10
Condensate return Yes
TEST NO. 417-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-940 AT 392°F
Vis. 100°t Vis Vis, Neut. No., Oil Loss.
<. /100°F Increase, i s/ 210°F mg KOH/g wt,
Initial 1345 - 3.28 0.08
16 hr 14.24 59 3.38 0.21
24 he 14,35 6.1 341 0.21
40 hr 14,47 7.6 3.39 0.34
48 hr 14,56 8.3 344 0.81 3
Metal Specimen Data Test Cell Data
Weight change, mg/em? . Al +0.,04 Sludge in oil 200-mesh lilter Trace
I -0.04 Centrifuge, vol ~ None
AR -0.04
Steel  -0.06 Tube depouts  jotal demernits £
Cu 0.0
Mg ~0.,02 Hreakpoint Data
Metal discoloration, Neut. no., he to 1 mp KOH/g/8 ke 434
deposts, pitting, 100°F vas, hr to 1 cs/R e 8¢
or stehing Al No change
g [ yellow Test Conditio s
AR L yellow
Steel  Flue Sample temperature, 1 192
Cu Pink & L. green Sample volume, mi 0
g Yellow \ir rate, bitees he 10

Yes

Condensate return




TECT NO. 418-1. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-69-5 AT 41(°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
cs/1G0°F Increase, cs/210°F mg KOH/g wt, ¢
Initial 13.57 - 325 0.01
16 hr 14,74 8.6 3.43 1.19
24 hr 15.04 10.8 346 1.64
40 hr 1845 3€.0 391 6.66
48 hr 21.99 62.0 4.39 10.35 4
Metal Speciraen Data T'est Cell Data
Weight change, mg/cm?2: Al -0.06 Sludge inoil:  200-mesh filter None
Ti -0.02 Centrifuge, vol *  None
Ag -0.06
Steel +0.04 Tube deposits: Total demerits 2
Cu -0.04
Mg -0.08 Breakpoint Data
Metal discoloration, Neut. no.. hr to 1 mg K*H/g/8 hr 24
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 30
or etching: Al No change
Ti L yellow Test Conditions
Ag L yellow
Steel L green Sample temperature, °F 410
Cu Gold Sample votume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO.418-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-59-10 AT 410°F
Vis, 1007} Vis Vis, Neut. No., Oil Loss.
¢s/100°F Increase, ' s/ 210°1 mg KOH/g w,
Initial 1347 - 324 003
16 hr 14.67 89 343 1.12
24 hr 14,96 1. 3144 1.53
40 hr 17.39 291 3.79 5.68
48 hr 2023 50.2 4.18 9.48 4
Metal Specimen Data Test Celf Data
Weght vhange, mg, om? Al um Studge 1n oud ~00-mesh filter None
I 0.06 Centnituge, vol None
Ag +0 04
Steel #0008 Tube depouty  Total dements 2
Cu 0,13
Mg .00 Hreakpomnt ata
Metal discoluration, Neut. no hrto 1 mg KOH g/B he s
deposty, pitting. FO0°E vis, hr to 1 os/K he 1
ot etihing Al No change
i I yellow O Nhom
\p I yellow
Steel  Hrown Satn mperai. i, 410
Cu Gold Sampie -olume, mi 00
Mg No change i eate, liters he 19

Condensate return

Yes




TEST NO. 419-1. RESULTS OF REFLUX OXIDATION-CORRQSION TEST ON ATL-942 AT 392°F

Vis,
cs/100°F

100°F Vis
Increase, 7

Vis,
¢s/210°F

Neut. No.,
mg KOH/g

Initial
16 hr
24 hr
40 hr
48 hr

14,07
14.22
14.18
14.88
16.90

3.63
3.63
3.61
3.60
3.86

0.17
1.08
1.26
8.27
15.63

Metal Specimen Data

Test Cell Data

Weight change, mg/cm?:

Al
Ti
Ag
Steel
Cu

Mg

Metal discoloration,
deposits, pitting,
or etching:

0.00
0.00
-0.14
-0.10
-0.52
-0.92

No change
L yellow
Tan
Purple

L etching

Studge inoil: 20
Ce

Tube deposits:

0-mesh filter
ntrifuge, vol %

None
None

Total demerits 24

Breakpoint Data

Neut. no., br to 1 mg KOH/g/8 hr
100°F vis, hr to 1 cs/8 hr

Test Conditions

Sample temperature, °F
Sample volume, ml
Air rate, liters/hr

392
200
10

L etching & pitting

Condensate return Yes

TEST NO. 419-2. RESULTS OF REFLUX OXIDATIOM-CORROSION TEST ON ATL-943 AT 392°F

Vis,

cs/100°F

100°F Vis
Increase, %

Vis, Neut. No.,
¢s/210°F mg KOH/g

13.22
13.66
1378
1537
17.20

3.
4,
6.
0.

1
3

3.39 (a)

346 1.14
3.47 3.60
3.69 9.20
3.99 16.00

Metal Specimen Data

Test Cell Data

Weight change, mg/cm?2: ~ Al
Ti
Ag
Steel
Cu
Mg

Metal discoloration,

deposits, pitting,

or etching: Al
Ti
Ag
Steel
Cu
Mg

~0.04

0.00
-0.18
-~0.12
-0.70
-0.82

No change
L yellow
Tan
Purple

L etching
L pitting

200-mesh filter
Centrifuge, vol

Sludge in oil: None

None

Tube deposits: Total demerits 12

Breakpoini Data

Neut. no., hr to 1 mg KOH/g/8 hr
100°F vis, hr to 1 ¢s/8 e

Tes Conditions

Sampte temperature, °F RPN
Sample volume, ml 200
Alr rate, liters/hr ic

Cordensate return Yes

(a) Insufficient sample to determine initial neutralization number,




TEST NO. 419-3. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-963 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.31 - 3.37 0.41
16 hr 13.71 30 346 1.62
24 hr 13.88 4.3 349 2.09
40 hr 15.86 19,2 3.78 11,67
48 hr 17.38 30.6 4,02 17.88 5
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol #  None
Ag -0.22
Steel -0.08 Tube deposits: Total demerits
Cu -5.20
Mg -0.12 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/z/8 Iir 25
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 34
or ctching: Al No change
Ti L yellow Test Conditions
Ag L etching
Steel  Purple Sample temperature, °F 392
Cu M etching Sample volume, m} 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO. 432-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-972 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss.
¢cs/100°F Increase, % ¢s/210°F mg KOH/g wt,
Initial 18.09 - 4,13 3.61
16 hr 19.19 6.1 427 3.61
24 hr 19.65 8.6 4,33 3.88
40 hr 20.56 137 4,34 4.12
48 hr 21.09 16.6 453 517 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al -0.02 Studge in oil:  200-mesh fiiter None
Ti +0.02 Centrifuge, vol % None
Ag  +0.08
Steel +0.10 [ube deposits:  Total demerits 5
Cu -0.40
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hr 45
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etehing: Al No change
Ti Tan Test Conditions
Ag L yellow
Steel  Purple Sample temperature, °F 392
Cu L etching Sample volume, ml 200
Mg No change Alr rate, liters/hr 10
Condensate return Yes
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TEST NO, 432-2, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-944 AT 392°F

Vis, 100°F Vis Vis, Neut. No., Oil Loss,
¢s/100°F Increase, % cs/210°F mg KCH/g wt, 7%
Initiai 13.24 - 3.5 043
16 hr 13.66 3.2 .32 0.61
24 Wy 1395 54 3.38 0.61
40 hr 14,24 7.6 3.39 103
48 hr 14.27 78 343 1.32 1
Metal Specimen Data Test Cell Data
Weight change, mg/cm?2: Al +0.04 Sludge inoil:  200-mesh filter Trace
Ti +0.08 Centrifuge,vol % 0.8
Ag +0.14
Steel 0.00 Tube deposits:  Total demerits 24
Cu -0.02
Mz +0,14 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti Tan Test Conditions
Ag N.C.
Steel  Brown-purple Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg Gray Air rate, liters/hr 10
Condensate return Yes
TEST NO, 422-3, RESULTS OF REFLUX OXIDATION-CORRGSION TEST ON ATL-945 AT 392°F
Vis, 100°F Vis Vis, Neut. No., 0Oil Loss.
cs/100°F Increase, % ¢s/210°F mg KOH/g wi, T
Initial 13.35 - 3.32 0.10
16 hr 14,05 5.2 344 0.53
24 hr 14,16 6.1 3.6 0.70
40 hr 1443 8.1 3.52 1.09
48 hr 1596 19.6 372 5.34 2
4
Metat Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.04 Sludge ‘noid:  200-mesh filter Trace
Ti -0.10 Centrifuge, vol 0.3
Ap 0.00
Steel  +0.12 Tube deposits:  Total dements 36
Cu -C.16
Mg +0.08 Breakpoint Data
Metal dscoloration, Neut. no.. hr to 1 mg KOH/g/8 hr 42
deposits, pitting. 10C°F vis, hr to 1 cs/8 hr 435
orerching: Al Telhw
Ti drown-purple Test Conditions
Ag L tar
Steel Bluegreen Sample temperature, °% 392
Cu Browngold Sample volume ml v
Mg Yellow Alr rate, liters ! - 10
L Condensate recurn Yes 1
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TEST NO. 4324, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-946 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Loss,
¢cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 13.94 - 359 0.25
16 hr 14,05 0.8 3.60 1.12
24 hr 1446 3.7 3.61 2.96
40 hr 16.95 21.6 4,09 1341
48 hr 18.50 327 4.32 16.68 S
|
Metal Specimen Data Test Cell Data
Weight change, mg/cm2: Al +0,06 Sludge in oil:  200-mesh filter Trace
Ti +0.04 Centrifuge, vol *  Trace
Ag +0.04
Steel +0.08 Tube deposits:  Total demerits 47
Cu -8.70
Mg ~0.22 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 17
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr 31
or etching: Al Yellow
Ti Brown-purple Test Conditions
Ag L tan
Steel Bluegreen Sample temperature, °F 392
Cu H etching Sample volume, ml 200
Mg L etching & pitting Air rate, liters/hr 10
Condensate return Yes
TEST NO. 432-5. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL964 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Qil Loss,
¢s/100°F Increase, % cs/210°F mg KOH/g wt,
Initial 13.81 - 345 0.20
16 hr 14,01 14 346 0.46
24 hr 14,52 5.1 357 144
40 hr 16.59 20.1 390 521
48 hr 19.46 409 430 11,12 3
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.06 Sludge in oi}:  200-mesh filter Trace
Ti -0.04 Centrifuge, vol "¢ 0.6
Ag +0.10
Steel -0,04 Tube deposits:  Total demerits 20
Cu -048
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hr 21
deposits, pirting, 100°F vis, hr to 1 ¢s/8 hr 3
or etching Al No char.ge
T Tan Test Conditions

Ag No change
Blue

Cu L etching
L yellow

Sample temperature, °F
Sample volume, ml

Alr rate, hiters/hr
Condensate return

392
200
10

Yes
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TEST NO. 432-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-965 AT 392°F

Vis, 100°F Vis Vis, Neut. No., 0Oil Loss.
¢s/100°F Increase, % ¢s/210°F mg KOH/g wt, %
Initial 13,91 - 342 0.15
16 hr 14.28 2.7 345 045
2% hr 14,77 6.2 kX ¥ 0.63
40 hr 15.09 8.5 3.61 0.86
48 hr 1515 8.9 3.63 1.03 1
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al -0.04 Sludge in oil:  200-mesh filter Trace
Ti -0.02 Centrifuge,vol 7 0.3
Ag -0.14
Steel +0,08 Tbe deposits: Total demerits 34
Cu -0.06
Mg +0.10 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or etching: Al No change
Ti Tan Test Conditions
Ag No change
Steel Blue Sample temperature, °F 392
Cu Gold Sample volume, ml 200
Mg L yellow Aif rate, liters/hr 10
Condensate return Yes
TEST NO. 432-7, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON ATL-966 AT 392°F
Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, 7
Initial 13,60 - 3.33 0.08
16 br 1446 6.3 342 0.34
24 he 14,50 6.6 342 0.53
40 hr 14.83 9.0 351 0.72
48 hr 14,90 9.6 353 0.74 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0.08 Sludge in oil:  200-mesh filter Trace
Ti +0.08 Centrifuge, vol ¢ 0.2
Ag -0.04
Steel +0.02 Tube deposits:  Total demerits 38
Cu +0.06
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KOH/g/8 hr 48+
100°1 wis, hr to 1 ¢s/8 hr 43+

deposits, pitting.
or etching:

Al No change

Ti Tan

Ag L yellow
Steel  Blue

Cu Gold-pink
Mg L yellow

Test Conditions

Sample temperature, °F 392
Sample volume, ml 200
Au rate, liters. hr 10

Condensate return Yes

137




TEST NO. 535-1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25

Vis, 100°F Vis Vis, Neut. No., 0il Loss,
cs/100°F Increase, % cs/210°F mg KOH/g wt, %
Initial 28,76 - 5.36 0.00
16 hr 29,45 2.4 5.50 0,17
24 hr 29,77 34 5.53 0.22
40 hr 30.79 7.1 5.62 0.29
48 hr 31.15 8.3 5.62 0.34 2
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 40,02 Centrifuge, vol & Trace
Ag  +0.04
Steel 0.00 Tube deposits: Total demerits 21
Cu -0.04
Mg -0.06 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
depasits, pitting, 100°F vis, hr to 1 ¢s/8 hr 48+
or etching: Al No change
Ti Tan Test Conditions
Ag  Yellow
Steel Peacock Sample temperature, °F 392
Cu  Brown Sample volume, ml 200
Mg  Slight etching Air rate, liters/hr 10
Condensate return Yes
TEST NO. 535-2. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-64-25
Vis, 100°F Vis Vis, Neut. No., 0il Loss.
c$/100°F Increase, ¢s/210°F mg KOH/g wt, '
Initial 28.76 - 5.36 0.00
16 hr 29,72 3.3 5.50 0,17
24 hr 30.31 5.4 5.56 0.22
40 hr 30.80 7.1 5.62 0.28
48 hy 3.1 8.2 5.65 0.33 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter Trace
Ti 0.00 Centrifuge, vol 7 Trace
Ag +0.06
Steel  0.00 Tube deposits:  Total demerits 22
Cu 0.04
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to | mg KUH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 cs/8 hr 48+
or ctehing: Al No change
Ti Tan Test Conditions
Ag Yellow
Steel Peacock Sample temperature, °F - 392
Cu Brown Sample volume, ml 200
Mg Slight ctching Aur rate, liters/hr 10

Condensate return Yes




TEST NO. 535-3, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-15

Vis, 100°F Vis Vis, Neut. No., il Loss.
cs/100°F Increase, % ¢s/210°1 mg KOH/g wt, 7
Initial 27.20 - 5,04 0.02
16 hr 29,55 8.6 5.35 0.33
24 hr { 79,30 11,4 5.41 0.47
40 hr 3101 14,0 5.52 0.62
48 hr 31.40 154 5.56 0.67 3
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil: ~ 200-mesh filter ~ Ncne
Ti +0.02 Centrifuge, vol =  None
0.00
Steel  0.00 Tube deposits:  Total demerits 2
Cu -0.16
Mg 0.00 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOF/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢s/8 hr " 48+
or etching: Al No change
Ti Tan Test Conditions
Ag  Nochange
Steel Brown-blue Sample temperature, °F 392
Cu  Yellow-orange Sample volume, mi 200
Mg  No change Alr rate, liters/hr 10
Condensate return Yes

TEST NO. 535-4. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-135

Vis, 100°F Vis Vis, Neut. No., Oil Loss.
¢s/100°F Increase, ‘¢ ¢s/210°F mg KOH/g wt,
Initial 27.20 - 5.04 0,02
16 hr 29,58 8.7 5.34 0.31
24 hr 30,29 11.4 5.44 0,45
40 hr 30.96 13.8 5.53 0.60
48 hr 31.38 154 5.56 0.66 4
Metal Specimen Data Test Cell Data
Wweight change, ~-/em?: Al 0.00 Studge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol ©  None
Ag +0.08
Stee] 0,00 Tube deposits:  Total demerits 3
u -0.14
Mg -0.08 Rreakpoint Data
Meial discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 15+
deposits, pitting, 100°F wis, hr to | ¢s/8 hr 4+
or ctehing: Al No change
T Tan Test Conditions
Ag No change
Steel  Brown-blue Sample temperature, °F - 392
Cu Yellow-orange Sample volume, mi 200
Mg Shight etehing Alr rate, liters;hr 10
Condensate return Yos
139




TEST NO, 535-5. RESULTS OF REFLUX OXTDATION-_ORROSION TEST ON 0-65-16

Vis, 100°F Vis Vis, Neut, No., 0il Loss,
cs/100°F Increase, % ¢cs/210°F mg KOH/g wt, 7
Initial 26.69 - 513 0.20
16 hr 29.05 8.8 5.45 0.50
24 hr 29.60 10.9 5.47 0.65
40 hr 30.15 13.0 5.57 0.81
48 hr 30.65 14.8 5.61 091 4
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al 0.00 Sludge in oil:  200-mesh filter None
Ti 0.00 Centrifuge, vol 7  None
Ag 0.00
Steel  0.00 Tube deposits: Total demerits 12
Cu 0.00
Mg -0.02 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr 48+
deposits, pitting, 100°F vis, hr to 1 ¢cs/8 hr 48+
or etching: Al No change
Ti Tan Test Conditions
Ag L yellow
Steel Green-blue Sample temperature, °F 392
Cu  Orange Sample volume, ml 200
Mg  Nochange Air rate, liters/hr 10
Condensate return Yes
TEST NO. §35-6. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-65-16
Vis, 100°F Vis Vis, Neut. No., Oil Loss.
cs/100°F Increase, 7% cs/210°F mg KOH/g wt,
Initial 26.69 - 5.13 0.20
16 hr 28.85 8.1 5.40 0.50
24 hr 29.61 10.9 5.49 0.63
40 hr 30.31 13.6 5.57 083
48 hr 30.58 14.6 5.61 093 4
Metal Specimen Data Test Cell Data
Weight change, mg/em?: Al 0.00 Sludge in oil: 200-mesh fiter None
Ti 0.00 Centrifuge, vol 7 None
Ag  +0.02
Steel  0.00 Tube deposits:  Total demerits 13
Cu +0.06
Mg +0.02 Breakpoint Data
Metal discoloration, Neut. no, hr to 1 mg KOW/g/8 hr a8+
deposits, pitting. 100°F vis, hr to 1 ¢</8 hr IN+
or etching: Al No chaqige
Ti Tan Test Conditions
Ag L yellow
Steel  Green-blue Sample temperature, °F 192
Cu Qrange Sample volume, mi 200
Mg  Nochange Aur rate, liters/hr 10
Condensate return Yex




TEST NO. 535-7. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9

Vis, 100°F Vis Vis, Neut. No.. Oil Loss,
¢c8/100°F Increase, 7 ¢s/210°F mg KOH/g wt, 7
Initial 28.16 - 5.31 0.16
16 hr 30.29 1.6 5.63 0.42
24 hr 31.06 10,3 5.66 0.46
40 hr 31.34 1.3 5.77 0.52
48 hr 31610 130 5.80 0.54 4

Metal Specimen Data

Test Cell Data

Weight change, mg/cmi?: Al 0,00

Ti 6.00
Ag +0.02
Steet  0.00
Cu -0.08
Mg 0.0
Metal discoloration

deposits, pitting,

or etching: Al No change
Ti L brown

Ag L yellow
Steel Green-blue
Cu Orange

Mg  Nochange

Sludge in oil:  200-mesh filter None
Centrifuge, vol 7  None

Tube deposits: Total demerits 15

Breakpoint Data

Neut. no., hr to 1 mg KOH/g/8 hr 48+
100°F vis, hr to 1 ¢s/8 hr 48+

Test Conditions

Sample temperature, °F 392

Sample volume, ml 200
Air rate. liters/hr 10
Condensate return Yes

TEST NO. §35-8. RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-68-9

- Vis, 100°F Vis Vis, Neut. No., Qil Loss,
cs/100°F fncrease, ‘; cs/210°F mg KOH/g wt, 7
Initial 28.16 - 5.3 0.16
16 hr 30.39 7.9 5.61 0.40
24 hr 31.06 10.3 5.66 045
40 hr 3142 1.6 5.77 0.50
48 hr 21.69 1.8 579 0,53 3

Metal Specimen Data

Test Cell Data

Welght change. mgjem? Al 0.00
0] 0,00
Ag 0,00
Stecl 0,00
Cu 0.00
Mg 0.06
. Metal discoloration,
deposits, pitting,
or etching Al No change
I I brown
. Ag I yellow

Steel Geeenrblue
Cu Orange
Mg No change

Sludge inoil:  200-mesh filter None
Centrifuge, vol 7 None

Tube deposits:  Total demerits 15

Breakpoint Data

Neut. no., hr to 1 mg KOH/g/8 hr SR+
100°F vis, hr to 1 ¢s/8 hr 48+

Test Conditions

Sample temperature, "F 392
Sample volume, mi 200
Aur rate, hiters/hr 10

Condensate return Yo




TEST NO. §40 1, RESULTS OF REFLUX OXIDATION-CORROSION TEST ON 0-67-10

Vis, 100°F Vis Vis, Neut. No., “ il Loss,
cs/100°F Increase, 7 cs/210° mg KOH/g wt, %
Initial 11.32 - 4.61 0.26
16 hr 16.63 -4,0 4,36 0.99
24 hr 15.96 -19 4.16 1.84
40 hr 17.91 +34 416 14.6%
48 hr 21.07 +21.7 4,78 18.80
Metal Specimen Data Test Cell Data
Weight change, mg/cm?: Al +0,02 Sludge in oil: ~ 200-mesh filter
Ti 0.00 Centrifuge, vol 7%
Ag  -0.04
Steel  +0.02 Tube deposits: Total demerits
Cu -0.88
Mg -35.76 Breakpoint Data
Metal discoloration, Neut. no., hr to 1 mg KOH/g/8 hr
deposits, pitting, 100 ‘F vis, hr to 1 cs/8 hr
or etching: Al Yeliow -
Ti Brcwn Test Conditions
Ag Yellow-brown
Steel L green-blue Sample temperature, °F 392
Cu  Slight etching Sample volume, ml 200
Mg  Severe ctching Alr rate, litess/hr 10

Condensate teturn Yes
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